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PEEFACE. 



The second part of the Bacteriological 
sketch is issued to the Medical Profession 
in accordance with Mr. Fellows' promise 
contained in the Preface to the first part. 

In this section are included references to 
the labours of Koch and Lister. This has 
involved a notice of saprogenic and patho- 
genic microbes, of the causes of immunity in 
zymotic diseases, of the causes of traumatic 
infective affections, and of sepsis, septicaemia, 
and putrefactive changes.- The more recent 
researches into the bacteriology of cholera, 
diphtheria, typhoid fever, tubercle, and 
carcinoma, have also been considered. And 
a table of the relative values of antiseptic 
and disinfectant agents has been included in 
this section. 



Mr. Fellows would again venture to em- 
phasise the fact that there is evidently "a 
constitutional condition, which predisposes 
to the incubation of a zymotic affection in 
the system of the individual exposed to the 
particular contagium vivum to which he falls 
a victim. This elective affinity of the 
organism is manifested as a matter of every- 
day experience, in the complete immunity 
of one individual who is exposed to the 
same infection that proves fatal to his 
neighbour. The various theories which 
have been advanced to account for this 
"immunity" are fully referred to in this 
sketch. 

That such an immunity exists, and that 
the reasons for it are most obscure, should 
at least prompt us to leave no protective 
measures neglected which may increase the 
resistive power of the system during epidemic 
waves. The ill effects of many infective 
diseases are not alone those attendant upon 
their acute stages, but also those felt in the 
more protracted sequel* which follow — 



elffi all the more prolonged and serious 
in proportion to the debiUtated state of the 
person who has recovered from the acute 
affection. Again, we perceive clearly in the 
case of tubercle of the lung how pre- 
eminently important it is to study such 
resistive conditions in the cases of those who, 
either by special predisposition, hereditary 
taint, or incidental depressing associations, 
have been brought into contact with the 
contagium of phthisis. It is no presumption, 
then, to urge on behalf of a preparation, the 
invigorating projierties of which are widely 
recognised in the medical profession, as is also 
its power as an agent for promoting assimila- 
tion and metabolic change, that both in the 
prophylaxis and final cure of an infective 
affection, the S}-rup of the Hypophosphites 
(Fellows) is a remedy of considerable value. 
Its ready assimilation into tlie hlood, its action in 
restoring tone to the nervous system, its assistance 
in tlm assimilation of food, the aid it. affords in 
the manufacture of the blood-cells — all these 
things when taken into consideration with 



its great ease of administration, secured 1 
the care bestowed npon it in the phaii 
maceutical laboratory, must ever give this" 
combinatiou a foremost place as a preventive 
and restorative tonic. No fanciful hypothei 
been strained in order to place it in th: 
light before the Profession ; and Mr, Fellow 
is quite satisfied to leave the practical i 
the hands of those best qualified 
dehver the verdict. 

Apart altogether from these considerationd 
Mr, Fellows trusts that his effort to embraeJ 
in a short space a summary, however riecew^ 
larily incomplete, of a subject which includa 
the outlines of a new science, as yet in in 
infancy, may not be displeasing to thos^ 
into whose hands it has faUen. And \ 
the letters received by him in relation 
to the first section, he has reason to beli 
that his object m publishing it has 



ZYMOSIS AND PATHOGENESIS; 

A BACTEEIOLOGICAL SKETCH. 

(2ni> Section.) 



Tbaumatic Infective Diseases. — There is a class of 
disease in ammals which is characterised bj delinlte 
symptoms following wounds or abrasions. These 
symptoms are known as "traumatic infective." Dr, 
F. I. Eosenbach has specially studied these affections. 
He says,* " Koch has further demonstrated, by the aid 
of entirely new methods, that each of these diseases is 
caused by a definite microbe which always with certainty 
reproduces the disease, whether it has been inoculated 
directly from animal to animal, or has been first 
cultivated on a dead nutrient soil for a number of 
generatione. Thus we have become acquainted with 
a septicemia of mice, a progressive necrosis of the 

* " Micio-ParasitsB in Disease," p. 39S. 
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tissue ia mice, a progressive abscess -formation in 
rabbits, and a pyamia and a septicemiii in rabbits, and 
have seen how each of these diseases is caused by a 
distinct microbe. At a "later period there has been 
discovered, in addition, a bacterie septictemia of rabbits, 
mice,- birds, &c., a malignant tedema, &c. In fact, 
the etiology of a number of surgical infective diseases 
in man has already been made out. In erysipelas, 
gonorrhfea, glanders, etc., the microbes which cause 
them have been discovered." The proof of cause and 
effect is in some cases not easily obtainable, as in 
pyfemia and sepsis. Clinical and pathological experi- 
ence alone furnish the proof, for reinoculation of the 
cultivated microbe cannot in man be carried out. ■ 

Referring to si ppu at n and ab s F. I. Eosen- 
bach (loc. cit.) saj A the ult f cultivations 

from the pus of th rty un j n d t abscesses, I 
found five differ nt It nd f n 1 {I do not 

here include abs nta u f ul pus, in which 

there ivero, in add t n to th n f pus, bacilli, 

spirilla, and vario li nd of m ococ )" Rosenbach 
adopts the name f t pJ yl p opo ed by Ogston, 

not, however, as th nan f nly kind, but for a 
group ivhich as j t to n t f two different 

kinds. These t^ o a t o lilar in their 

mode of growth, th op f m their mode of 



TRAUMATIC IHFECTIVE DISEASES, 11 

grouping, and their effects on animals, that it would be 
difficult to distinguish them, ivere it not that they are 
at once -recognisable by producing different colours 
when cultivated. The most common kind produces 
golden-yellow opaque colonies ; the other white, but 
also opaque, masses. This difference in colour is 
constant through any number of generations, and on 
soils of the most different kind — agar jelly, potatoes, 
blood serum, ogg albumen, meat — with or without air, .tc. 
In pus these two kinds not uncommonly occur together, 
and probably more often than I believed at the com- 
mencement of these investigations, for the colonies on 
agar have a tendency, when they coalesce, to grow so 
intimately together that the observer may think that 
he has a pure cultivation of the yellow coccus, while, 
as a- matter of fact, two kinds are present." Also he 
describes another microbe, the Micrococcus pyogenes 
tenuis, and the Strepiococcus pyogenes. "By the 
term streptococcus," he says, "we mean cocci which 
arrange themselves in characteristic chains, or groups, 
but this term only indicates a genus, for there are 
several species which have this arrangement." The 
streptococcus ery&ipelatosus was previously discovered 
by Fehlcisen. Such organisms were found in chronic 
abscos.^es, in perinephritie abscess, aoid in empyema, 
osteo-myelitis, and pyiemia. 



I 



hi 



12 FELLOWS' SYRUP OF HYPOFHOSPHITES. 

PyffiMio AND Septic'jemio Symptoms {see p. 16).— We 
Bee many of the symptoms characteristic of fatal 
splenic fever in bad forma of erysipelas, in puer- 
peral septiciemia and other forms of inflammation after 
child-bed, and occasionally in scarlatina, diphtheria, 
typhoid fever, and yellow lever, and in the disease 
known as gianders contracted from horses, after severe 
wounds or special operations. The older authors, we 
know, called the train of symptoms pyasmic, but now 
these syniptoma are grouped under the common or 
generic title of septicffimic, or putrescent. 3uch fatal 
septicemic conditions are occasionally Qoticed as mark- 
ing the course of certain epidemics ; or certain indi- 
viduals are suddenly struck with the special septic 
type of disease. This ia often noticed in the earher 
days of the epidemic wave. It is seen in such diseases 
as small-pox, diphtheria, erysipelas, typhoid fever, and 
yellow fever. 

Septic Symptoms m Zymotio Diseases. — In fact in 
all diseases of the zymotic (Gr, fu/iojj-is, fermentation) 
character which may assume the epidemic type, visiting 
a locality either by ^vind or water, in the air or in the 
river, or brought by food and clothes, we find occa- 
sionally this septic or putrefactive tendency. In small- 
pos it is seen in the purpuric type of disease, in 
typhoid fever in tlie fatal spleen and heart and lung 



ANALOGY TO YEAST-FERMENTATION. 



oomplicatioDS, with eai'ly and profound coma ; in typhus 
fever in the hvidity of the petechial spots ajid the rapid 
poisoning of the nervous system, with att(tndant htemor- 
rhage from the outlets of the body, and in putrid 
measles, in mahgnant scarlet-fever, in mumps, and in 
diphtheria, there is the same train of septic symptoms 
characteristic of the mahgnant type of organism opera- 
ting in the body, 

Analooy to the PaocEsa of Feehbntation op 
Yeast. — An acute zymotic affection reminds us of the 
yeast -ferment. When the saccharine elements on which 
the yeast feeds, are consumed, the fermentation ceases, 
the process being arrested because the food on which the 
ferment hves is esliausted, though we can restore the 
generative force by the addition of fresh sugar ; similarly 
a zymotic disease seizes on the body of a man or of 
one of the lower animals, and the animal fonnents are 
exhausted in the febrile process, while the blood and 
entire tissues are taxed to their uttermost to supply food 
for the invading hostp. They become changed in the 
process, and are rendered insusceptible of future invasion 
by the sama eontagia, and unfavourable as fermentative 
material for their development and growth. Hence the 
subsequent immunity from attacks — modifications of the 
pathogenic symptoms — since tlie tissues have passed 
through a modilied process, hi which, as in vaccination, 
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tliey have been subjected to a modifying influence, 
wliicli, if it does not prevent future attacks of tiie 
original ferment, considerably changes and lessons the 
force and activity of the fermentative action in the 
human body. 

"Therefore it may be," says Klein, "that the 
various changes in the blood, organs, and secretions 
in disease, are produced by the presence and growth cf 
tlie organisms, as truly as in the alcoholic fermentation 
jf sugar the alcohol produced is a result of the 
presence of the yeast. Tliis change is only a product 
of the organism to tins extent : in its multiplication the 
organism assimilates some molecules of carbon and 
hydrogen, which it extracts from the sugar, and in con- 
sequence the sugar yields alcohol ; but it is not, as it 
were, a secretion of the organism — a special ferment. 
It ia, however, possible that the organism elaborates 
a special ferment, which, after a certain amount has 
been produced, sets up the particular pathological 
changes. From these considerations, it follows that 
the virus cannot be considered independent of the 
organism. We cannot assume that the two can have 
a separate existence ; for the most feasible assump- 
tion, and the one borne out by observation, is that, 
owing to the multiplication of the organisms, certain 
chemical changes are produced in the blood and 



tissues, or that -a special ferment is created which 
sets up the anatomical changes characteristic of the 
particular disease." — {E, Klein. " Micro -Organisms 
and Disease," p. 252.) 

Fevers.^Eoussj has suggested the theory that 
fever is a fermentation caused by a soluble ferment 
(diastase), which is elaborated by all organisms and 
cells, and that this formcnt attacks and transforms 
matter either inside their substance or without it, 
This view of fever explauis the truth of the well- 
known clinical dictum of Sir Thomas Watson: " You 
may guide a fever ; you cannot cure it." The province 
of tlie physician is to regulate the actirity and conti-ol 
the rapidity of the process, while it is operating on the 
tissues of the human body, and to moderate the vital and 
chemical disintegrations which it sets in motion. As tem- 
perature influences the yeast -ferment, so it influences 
that which excites the process of combustion in the 
fever -stricken. The physician leama this in the effects 
of a cool atmosphere and light clothing in fever. As 
a free supply of oxygen is prejudicial to the process of 
yeast fermentation, so is it to that of the zymotic ailment. 
The experienced fever- at tend ant insists on a large and 
empty room, and on proper ventilation. And as in 
the vegetable fermentations wo avoid hurtful com- 
plications in the fermenting process, by excludii^ 
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all heterogeneous elements of fermentation or thoa 
abnormal ferments which act injuriously on the fee 
mented material, so in the ease of the animal fermei 
we endeaTour to prevent the secondary decompi 
which arise out of the actions of micro-organisms c 
the albuminoids of the body. In short, we limit t 
operations and influences of the ferment by restrainin 
the development of such associated pathogenic orgar 
iBms as are calculated to produce the septio complJi 
cations we have referred to, and to increase the intenaitji 
and prolong the course of the fever -process. 

Sepsis. — Bosenbaeh, in speaking of sepsis, says, " In 
luaab have struck cveryoae who has followed the JiterM 
ture of the last few years on this subject, that i 
present morhid processes are included under the nam 
' sepsis,' which, etiologically as well as clinicallyjl 
differ greatly from each other. Apart from the fact than 
many employ the term ' septic ' for any foul eonditioft^ 
of a wound, even though very slight, clinicians still 
apply the terms ' septic le mi a,' ' septhiemia,' 'sepsis,' 
etc., to certain severe constitutional affections which for 
the most part occur in connection with putrid wonnds." 
In Gussenhauer's last work on septhiemia. pyohiemia, 
and pyosepthiemia, septicemia is defined as " that 
general affection of the body which arises from the ab- 
Borplion of products of putraiiiction iuto the cii'culation, 



and ia characterised by a definite alteration of the 
blood, a, typical eeriea of inflammatory processes, and a 
continued fever with peculiar nervoua phenomena and 
critical secretions," The mode of action of such mi- 
crobes, and their method of causing sepais, varies. Much 
will depend on their powers of generating poiaonoua 
alkaloids, of penetrating the tissues, of living in them, 
of spreading, and of causing inflammation, suppuration, 
or gangrene. As regards "putrid intoxication," Eosen- 
bach found in saprcBmia a bacillus which he named the 
bacillus saprogejies, an aerobic putrefactive organism 
that exista in three different morphological conditions, 
producing different pathological states, and found 
in all forms in fcetid pus. In pyemia fiosenbacb 
found both the staphylococcus pyogenes aurmis and 
the streptococcus pyogenes in the blood, in the pleura, 
in the kidneys, and in thrombi. He discusses at 
length the question as to whether a specific microbe 
ia the cause of metastatic pytemia and of the very 
infective forma of that disease. He comes lo the 
oonolusion that the streptococcus pyogenes is the 
microbe in question, which " can lake on it pernicious, 
parasitic, and diablastic properties." And he argues that 
one and the same organism is at work in the localised 
pyaimic abscesses and in general pyromic infection. 
It ia, of course, aa he points out, a well-known 
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feet that the same infective poiHon may produce vei 
different types of the same disc a.se— for instance, smalli] 
pos, typhoid fever, anthrax, or erysipelas, 
points oat the distinction between that septic intosioatio! 
which is due to the infection of boDed putrid materii 
into the blood, in which no microbe can exist, and t 
is which ia the result of the introduction of spe 
microbes causing typical diseases with definite i 
toms (p. 418). "It is," he says, " quite oonceivahl 
that among the multitudes of micro-organisms preset 
in a putrid wound, just as in the foul waterwhich Ga£E^ 
injected into animala, there may be present one ( 
Beveral which are capable of multiplying in the Hvi 
human tissues, and thus causing a general septic affed 
tion. It is, however, just as conceivable that, in d 
this does not occur in most cases, but rather that the 
constitutional symptoms are due to the t 
inanimate poisons, ferments, ptomai 
both these forma of sepsis are combined. And, furtht 
just as in the case of the different kinds of microbe 
BO in the case of ptomaines, it may be that in ( 
ease this kind, in another that kind, in a third e 
combination of them, may be the active noxtoj 
agents. In short, the question of the cause of hui 
BepsiB is by no means such a simple one as it appeat 
to our forefathers," And further lie remarks, " 
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preaent time I am of opinion that the etiology of the 
symptoms which cUnicians group together as sepsia, is 
not a, simple one, nor is it always the same ; and it is 
certainly not to be found in the exiatence of one definite 
pathogenic ba^iillns." 

Seftigsuia,— In a septicemic process such as that 
which attends septic wounds, we have the typical 
train of phenomeua that follow infection of the system 
by ptomaines or other albuminoid alkaloids. In the 
pre-Listerian days of ward contamination, this septi- 
cemic condition was not an in&equent attendant on 
operaliona, or oa severe injuriea or bad compound frac- 
tures. It was accompanied by outbreaks of erysipelas 
and severe phlegmonous inflammation. It was seen in 
some cases of chUd-bed, aod it was present in those 
fatal so-called " epidemic" outbursts of puerperal 
"fever," which were the consequence of crowding 
together a number of women in child-bed in one insti- 
tution. In this putrefactive infection the entire blood 
is affected. Clots may form in veins and arteries, and 
abscesses may occur in parts to which these are carried. 
The latter form rapidly, deeply-seated perhaps, in the 
liver, spleen, brain, or joints. The temperature is in- 
creased ; rigors and perspirations mark the progress of 
the disease; and, finally, if death does not take place 
suddenly from thrombus or clot carried to the heart. 



the nervous Hyatem yields, and a, drowsy, insensible 
state supervenes, while delirium and convulsions uahet | 
in death, 

Lister's Work.^To apply the discoveries of Fasteur 
to preventing such conditions, wag the practical work 
of Lister, whatever may be said by those who— while 
they partially and indirectly avail themselves of his 
system, by adopting such precautions as the eleanlincBa 
of instruments and appliances, the disinfection of hands, 
the change of clothing, the puriflcatioii of sponges and 
dressings, and the exclusion of the air from wounds — 
are yet ready to ridicule the value of his antiseptic 
method. But even such opponents must acknowledge 
that in the entire hygiene of surgery a vast improve- 
ment has taken place, since Sir Joseph Lister first 
shewed how dust-laden air affected the exposed tissues 
of wounds. Thus, in the construction of hospitalsi in 
all the furniture, and in the ventilation of wards ; in the 
dress of nurses, in the care taken by assistants at ope- 
rations and during dressings to avoid any chance of 
contaminating a wound ; in the disinfection of dis- 
charges, in the abandonment of sponges for hospital 
dressings, and in the free use of disinfectants and deo- 
dorants, the operating surgeon of to-day stands in quite 
a different position from the surgeon of twenty years ago. . 
He has the additional advantage that he approaches 
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Lis surgical proceduro with a degree of security and 
confidoBce unknown to his predecessor, and he feels that 
the risk of subsequent direct results from an operation 
are reduced to a minimum. Aa a consequence, the 
magnificent practice of modern surgery — magnificent 
in boldness of conception and skiU in execution — has 
grown apace, through the instrnmentahty of its two 
great handmaids, aniesthetica and antiseptics. Witness 
those procedures for the relief of abdominal, renal, 
bladder, and brain affections, which are the culminating 
triumphs of the surgical art ! Bueh advances we un- 
doubtedly owe to Sir Joseph Lister. 

A LIST OF THE DIFPEEENT DISEASES IN MEN AND ANIMALS, 

tF WHICH THE OIIGANISSIS HAVE BEEN DISOOVEBED, OB IN 

WHICH ORGANISMS HAVE BEEN FOUND : 

Pneumonia . . . . Baoillua PneumotoccoB . . Friedlaader. 
„ t, II AgilBs.Scbou. 

Glialora.. .. ..B. Meapolitanum ..Emmerich. 

Diphtheria .. ..B. Diphtheria ..Lollier. 

Fowl-CliolBra , . . . B. Cholerie Gallinum . . Zopf. 

Babbits' Septiacemia ..B. Cuniculicidi .. ,.Eoub. 

Rolapaing Fever ..Bpirillum Oberneieii ..Cobn. 

Asiatic Ctiolera . .S. Cholera Asiaticie . .Koob. 

(Contnia-Bacillna} 

Leprosy.. ., .,B. Leprce .. .. ..Hcnser. 

I SjphiliB Lustgarten. 

I Typhoid FeTer . . . .B. TyphoBua . . , , F.beith. 

Intermittent Fever .,B, Malariie .. ..Klebs. 

BnmllPox .. ..Ml VarioliB et Vaocim£B..Cohn. 

Choleraic Diarrhosa . . Klein. 

Septietemia . . , . Klein. 

Oateomyelitia . . . . FaBteiir. 

Tabatautoaia and Lupus, £o^. 
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Malignant PuBtule 
GkndeTS 

Mcli^ant (Edema 
Swine Fever . . 
Swine Erysipelas 
Tetanus . . 
Dental Caries . 
" Madura Foot" 
ActinomjEosis . , 
Oanorrhea 



Anthracia 
Mallei .. 
(Edematis Mali 
Pneumo-Ei 



igni 



.Klein. 
llotlilaDi 
NicolaiefiJ 
.Leptothrii Bucaalis . .Bodin. 

"' ojphe Caileri 



Leueorrhea 
Parrot Diaeasa 
Silkworm Disease 



Meriemopedia Gonorrhea, .Ni 

(Gono.o«cu.) 
MicFOCooeusAlbicana Amplu3..Biu: 
MicrococouB PerDiciosns .. 
Miarococcus Bomb^Eua . .£ 

Certain micro -organiamB, viz. : The str&ptoeoceui^ 
pyogenes, and the staphylococcus aureus have been 
found, and in some cases have been produced by 
inoculation, iu abscesses, erysipelas, and diphtheria. 

We may enumerate those pathological conditions 
occurring in man, in which it has been proved that bac- 
teria play an important part, and in which organisms 
have been detected : — Spreading gangrene, surgical fevOT, 
puerperal fever, scarlet fever, smail-pos, cattle plague, 
glanders, yellow fever, bihous fever, measles, ulcerative 
endocarditis, myocarditis, typhoid, pneumonia, empyema, 
anthrax, syphilis, cerehro- spinal meningitis, and typhus 
fever. 

Various forms of micrococci, not yet absolutely 
Mentitied, have been found hi scarlet fever, measles, 
whooping cough, hiemophOia neonatorum, typhus, gan- 
grene, acute yellow atrophy, and rabies. 



Micro-organisms in some familiar chemical ehanycs : — 
Ammoniacal Fermentation 

of Urine Miorooocoas Ureie ..Cohn. 

Aoetic FcFmentation oF 

Alcohol .. ., . .Bacitlas Aceti .. 
Aleoholic Ferment of Sugar. Saccharoinjees Cereviaiffl 

(Torula CerevisiiEj) 
Causing PhoaphoreaoencB In 

Pntrid Fish . . . .Bitoillaa Pflugeri . .Ladwig. 
"BIueMilk" .. , .Bueillue Cyanogenna ..Fucha. 

Lactic Acid Fermentation ..B. Aoidi Laotioi 

Those diaeaaes in which it has been decided that 
micro-organism 3 are the cause of the diseaac, are: — 
Erysipelas, gonorrhea, carbuncle, anthrax, glanders, 
tuberculosis, relapsing fever, typhoid fever, and 
leprosy ; while in pnenmonia, cholera, rabies, and 
diphtheria, it is an unsettled point. 

Pdtbefaotios and Feementation. — ^Referring to the 
septic process, it may be well here to apeatc briefly of 
the earlier advaneea made towards a clearer under- 
standing of the difFerence between putrefaction and 
fermentation. We have already referred to special 
putrefactive germa, and we have seen how they are pre- 
sent in the air. and how their entrance into exposed 
animal and vegetable tissues causes putridity. "We 
have noticed how inconceivably small may be the 
injecting atom (a trillionth part of a diop of 
blood) ; and wo have seen how conservative of its 
septic properties ia this atom, and how it resists 
external agencies. But we enter now upon a different 
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Held of observation, for we have first clearly to 
recognise the fact that putrescence, i.e., " Bepsis," 
does not depend on the entrance into the blood and 
tissues of living orgfLnisnia alone, but that it more 
frequently arises from the presence of inanimate par- 
ticles of chemical compounds — in fact, that boiled septic 
fluids in which hfe has been destroyed, will give rise to it. 
Ptomaines. — "Putrefaction," saja Cornil, "is the 
result of various fermentations of which the animal and 
vegetable bodies are the seat after their death." En- 
gaged iu tliia process are the various putrefactive bacilli 
and micrococci, and, as a result of their presence, occur 
decompositions of which the following are examples ; 
sugar is transformed into lactic acid, mannite, dex- 
trine, glycerine, or butyric acid ; alcohol is changed into 
acetic acid; urea is resolved into carbonate of ammonia; 
and albumen appears as peptone. But we also find the 
putrid poison of Panum, and the sepsine of Eergmann 
and Bcbmiedeberg ; also yarious septic allialoidal 
ptomaines ; the narcotics, leucine, tyrosine, butyric, 
palmitic, and margaric acids ; the volatUe products, aa 
indol, phenol, skatol, and sulphuretted hydrogen ; and, 
lastly, ammonia, carbonic acid, and water. The 
decomposition of ammonia is attended by the hberation 
of nitric acid (this last again reunites with ammonia in 
ihe tissaes). Iheae secondary decumpositionB are 
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forms of bacteria, which have received 
(from Eosenbach, Konig, and Gussenbauer) the 
name of sapnemlc bacteria ; and several species of 
Baprogenons bacteria have also been described, as, for 
example, the aeptic bacillus of Pasteur. Such a sapro- 
genous microbe we find in the decomposing sweat of 
the feet, and in the foul discbarge from the nose in 
oziena. To Selmi, Panum, De Gautier and Brieger we 
specially owe our knowledge of these toxic ptomaines. 
Selmi, in 1873, discovered the septic alkaloids and their 
chemical reaction ; previously Panum, in 1857, had 
extracted a non-alkaloidal poison ; Bergman n and 
Schmiedeberg discovered sepsine ; Dupr^ and Bruce 
Jones, in 1866, knioidine ; and Gautier and Selmi, in 
1873, differentiated the ptomaines by their relative 
solubility in acid, ether, and chloroform, including 
those which pass into amylo-alcohol. And, subse- 
quently, Gautier and Etard proved the presence of 
other alkaloids during putrefaction : — parvoline and 
hydrocoliidine, Brieger demonstrated the instability 
of the ptomaines, and he recorded the different 
periods of time during which the following alkaloidal 
products of putrefaction last — choline, neoridine, 
cadaverine, putrescine, sepsine, methylamine, hydaline, 
peptotoxine. As in the ease of vegetable ferments, 
these alkaloidal toxic plomaines vary aflco'civci!;,'*! "issi 
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medium in which they are cnltivated, and (iccording i 
the bacillus of the given disease used to generate 
them; for example, Pasteur's " mbrion septique" 
grows only in the absence of air. Osygen being 
destructive of some organisms, these latter can only 
thrive in the presence of others which consume the 
osygen. This was but the first step towards the 
elevat.'on of the science of bacteriology, so far as the 
differentiation of the various pathogenic and putrelac- 
tive organisms, in their etiological effects and in their 
correlation to various putrefactive processes, is concerned. 
Borne bacilli are diablastio (capable of attacking the 
entire body), some are more local in their effects ; and 
some are transient in their operations, while others 
are more permanent. Some are pyogenic and give 
to suppuration ; some cause mortiiication and 
The terribly rapid action of some we are 
also but too famihar with, in those constantly- 
recurring eases of septic poisoning, in which life is 
destroyed in from thirty-six to forty-eight hours after 
the inception of tlje poison into the system, 
Alkaloids found in ike Body in Specific Diseases :— 
PjKtnia .. .. Septine ,, ..B, W. Ricbftcdson (ISf 
Sporadic Cholera .. Methjlguanidine.. .. Bod" 

Tetanus ,. ., Tetanine Brit 

HjdKjphobia Aim 

AnaUoOholen iZ?^', 



Trphoiarner .. Tnihoio™ .. .. \t;^i;is,^, 

Pntrelaction , .Neuridine and Clioline — Eariy\ 

( Cadaverino, PutreBcine, 1 Later ^^f'^gaf' 
" \ Saprine. Mjdaleiae. } atagea) 

Scarlet Fever Luff (1889). 

Mumps ,. ., Probably eocjamine .. Odllitlis. 

■''■■'"■™ lis;"?,"- 

CystiDoria .. .. CadaverinB and Putresoina 1 RaH nun 

Ensymas. — The name Enzymea is EippUed to epeeial 
or soluble femienta elaborated by microbes. They 
have been separated from the organisms producing 
them — as, for instajicG, by killing the organism at a 
temperature of 60° C, the ferment itself not being 
affected below a temperature of 100° C. It was found 
that two microbes, grown on gelatine, would proiJnce 
enzymes which were able, apart from the organisms 
and after the latter had been proved to be destroyed, 
to liijuefy gelatine and peptonize alb'unen. 

An enzyme has also been obtained from a cultivation 
of the diphtheria micrococcus, and, when used by 
itself, it produced all the symptoms of diphtheria ; and 
it was proved to be a ferment, and not an alkaloid, by 
its action being destroyed by boiling water, similarly 
to that of all other ferments. 

Lauder Brunton, in 1889, showed that certain 
microbes had the power of monafaoturmg a ferment 
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suited to thoir needa, the same microbe being a 

form a peptonizing enzyme on a, proteid soil, and 4 

diastatic or sugar-forming enzjms on a carbohydrati 

Eoil, and he further showed that when gelatin) 

was liquefied by a microbe, an enzyme was 

fiist produced, which could be isolated and 

action demonstrated apart from the microbe 

produced it. 

Further, Dr. G. E. C, Wood tbinlia that " an enzyi 

iiB to be looked upon as a function which has undergc 

pa high degree of differentiation — ^indeed, as a propert 

which is able to exist and act apart from the protoi 

Eplasm," and he finds that enzymes act best whel 

1 placed under the same conditions as those under whidj 

■ the organisms producing them act beat. 

Sheridan Lea found in 1885, that the Micrococ 
I JJreai secretes a ferment, which causes the ammoni 
tfermentation of Urea. It was isolated in aqui 
iBolution, and found capable of converting urea 
monium carbonate. 
Some organisms, as Finkler's Spirillum, prodnoi 
both a ferment (i.e., an enzyme), and an alkaloid ; 
■ the immediate cause of an infectious disease may I 
^LduG to the organism, its ferment, or the alkaloid prO 
^Huced by it — either to one, or to all of then 
^miogether ; or they may each produce different symptom 



and the snm of these different symptoms will 
chiiracterize the disease. 

IMMUNITY. 

That in certain Bpeciea an immunity from the effect 
of special organisms exists, is a hat that is well 
known. We have had occasion to refer to this in 
noticing the manner in which some individuals escape 
influences to which others succumb, and in observing 
the harmlessnesB of a virus in some instances when it 
is fatal in others. But there is also the immunity 
conferred by inoculation to be accounted for, 

Coats on the Causes of Immunity. — We have taken 
the following, as being the most recent summary of the 
views of leading bacteriologists on the causes of immu- 
nity, from the valuable work on pathology by Dr. Coats.* 

" Paateur suggeated that for the growth of each 
form a certain chemical substance is necessary in the 
blood or tissues, and that, as this is exhausted by the 
first attack, it takes some time before, by its restora- 
tion, the parasite is supplied with a proper pabulum ; 
but this theory is hardly tenable, for bacteria may be 
cultivated out of the body in the very blood in which 
they would not grow ijiside the body. Again, while 
ordinary sheep are readily inoculated with anthrax. 
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Algerian sheep require a larger dose ; thua there mtist 
be here a special power of resistance in the hving 
_ tissues so that the bacteria are nullified unless they 
ittaxk with greater force than usual." 

Toussaint's theory ia that, after one attack of i 
feease (anthrax), the lymphatic glands undergo i 
lening of their surrounding envelope, which makea 
them impervious to the after-entrance of infectious 
genta by this, their usual, portal. — (" Annual of \ 
■ersal Medical Science," 1691, L. 86.) 

Grawitz'a theory is that the cells of the body s 
he bacteria take their nutrition from the same places 
and that it is a true £ght for existence between then 
If the cells come out victorious they become habituate 
,to the struggle with the bacteria, and are more g 
to resist a second attack, aud that this quality is trai 
initted to the succeeding generations of hody-cella I; 
heredity (this theory ia purely hypothetical), 

Gamaleia {loc. cit.) looks ou anthras-vaccmation ^ 
the result of the hfe of the " vaccine" in the body Q 
ihe animal. " By repeated inoculations the body gsu 
weustomed to the toxic products due to the growth 4 

3 infectious agents. Accustoinod to the poison, I 
sells are no longer paralysed by their action, 
behave in the presence of the pathogenic bacteria i 
in the presence of any harmless organism or fore 



body. The tosio products are prepared out of the 
body, and introduced as the protective ' vaccine ' ; and 
the refractory state is perhaps produced without any 
cellular struggle." 

Hankin divides cures for infectious diseases by in- 
jecting certain substances, into two classes : (1) Where 
febrile reaction is produced ; (2) Where a bactericidal 
aabstance is introduced into the Hving animal's blood. 
He cured rabbits inoculated with anthrax, by in- 
jecting fioms minute quantities of pepsin or trypsin : 
if the rabbits were killed as soon as the febrile re- 
action from the effect of the protective proteids was 
produced, then he found that the bacilli shewed signs of 
degeneration. He considers that febrile reaction is 
probably connected with the appearance of bacteria- 
kiUing substances in the blood. In proof of this he 
inoculated a rabbit, and in twenty-four hours — its 
temperature having risen — he killed it, and found tliat 
an alcoholic extract of its blood had bacteria -killing 
powers, though it had no such powers before the rise 
of temperature ; an extract fi'om febrile blood also 
ftcted, while one from normal blood would not. 

He found further that the blood-serum of animals 
naturally immune against some infectious diseases, 
injected into others which were not immune, protected 
the latter and rendered them insusceptible to 






inoculation. He foond these effects to te due to a 
"protective proteid" which he isolated from the spleen 
and hlood-aerum of a rat, and with it rendered mice 
iususceptihle to anthrax. This proteid was a glohul 
of altaUne reaction, and only soluble in dilute s 
eolations. — " Cures for Infectious Diseases." Briti^ 
Medical Journal, Feb. 28th, 1891. E. H. HanMn, B.i 

Behring and Eitasato found that the blood of I 
animal, made immune agauist diphtheria and tetanm 
■will destroy the poison formed by microbes of thos«j 
diseases, and that this power is possessed by the serui 
alone of such an immune animal.— 2?ewi5cAe itfedicMg 
iscke Wochefischrift, Deo. 4th, 1890. 

Nuttall, in 1888, foimd that -various bacteria wal 
destroyed when mixed with fresh blood-serum, even 
when no cells whatever were contained in it ; in this 
he was followed by BucLner and Nissen, thus limiting 
tlie phagocyte theory. 

Hankin found these effects due to "defensive pro- 
vide; " and he obtained them from cells which either 
were.or could become, phagocytes; but found that they 
were absent, or else present in very small q^uantitiea, in 
normal blood plasma, but actively present in febrile 
hlood. 

Gameleia, in 1889, found that the aqneous humour of 
sheep, about three days after the animal's inoculation 
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with attenuated anthrax, acquires haetericidal propectiea 
for thia microbe ; this lasts for nearly a month, and then 
gradually disappears. Thus — (1) When an animal is 
innoeaoua, its blood and tissues have bactericidal power; 
(2) Thia remains for some time ; (3) While present it 
may not affect the health of the animal at all. So he 
asks : Why should it not be possible to cure any infec- 
tious disease, by injecting a lymph obtained from tlis 
blood or tissues of an animal previoasly made refractory 
to the diseaae in question? — E. II, Hankin, Naittre, 
Dee. 11th, 1890. 
Phagocytes.* — Mfl(scArai'fto_^" introduced fungus spores 
into the transparent bodies of a form of daphne, and 
found that when small quantities of spores were used, 
the amceboid leucocytes, collecting around them, took 
them into their substance, destroyed their power of 
germination, and finally disintegrated them ; while, if 
many spores were introduced, some of those which were 
not taken up by the leucocytes germinated and grew 
through the body." In the further development of this 
doctrine, Metschiiikoff recognises a difference between 
the leucocytes and the fixed cells of the tissues ; both 
may become amceboid, and have the power of taking 
up aohd particles and digesting them. In view of this 
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power lie names them phagoeytea (^ynv, to deTom]| 
These two forma of cells present different reactiona i 
various bacteria ; and, for the sake of, distinctioiii 
the phagocytes wh^ch have divided nuclei are i 
micropkags, and the cells derived from the fixed cells o 
the tisanes, which are larger and have large oval nncls 
"are called macrophags. In all diseases of this cl 

liable to be a strnggle between the bacteria and t 

phagocytes, whether the microphags or the macrc 

Thns, in erysipelas, the streptococims erysipelaii 

ta into the lymphatic and multiplies there. It doM 

in spite of the presence of macrophaga, which g 

rally sliow httle power of attacking micrococci, T 

ensues the inflammation accompanied by a great inva 

of leucocytes, which, as microphags, eat up the m: 

oocei. The latter are found inside the cells in vai 

stages of degeneration ; they are converted into irregi; 

Jar granules and digested. The leucocytes are not o 

capable of devouring bacteria, but any animal d4bi 

.may be digested by them. Hence they play an impc 

tant part in the resolution of inflammation. 

Heaa found that the culture of the siapkylococ 
pyogenes aureus introduced into the cornea of r 
produces an acute inflammation, which by-and-by s 
Hides, and healing occurs. In this case the leucocyte 
take up the micrococci and make them disappear. 
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Hsaa mjected the bacilli of anthrax into frogs, 
which are nearly insusceptible to antliras. After injec- 
tion the bacilU were rapidly taken up by leucocytes, so 
that in a few houra there were none free ; they were 
thus conveyed to the hver and apleep, where they were 
disposed of within the celk, presenting various stages 
of degeneration. In other animals it was found that 
the number of bacilli undergoing disintegration in the 
cells of the spleen, was in inverse proportion. to the 
Buaceptibihty of the animal to anthrax. That is to 
say, in susceptible animals, the leucocjtea are unable 
^^ to devour the bacilh, and the disease progresses. It 
^H is only the bacilh in the leucocytes which undergo 
^H degenerative changes ; those at large in the blood grow 
^^ freely. 

Metschnikoff inoculated a small kind of marmot, 
which is Uttle susceptible to tuberculosis, with the 

■ tubercular bacillus : he found that giant-cells, here as 
in other animals, take up the hacilU. A struggle then 
ensues between the two living cells. In the marmot 
the giant-ceUs usually get the better of the bacilli, 
which undergo degenerative changes till they are con- 
verted into yellow clumps (yeUow degradation). If the 
I bacilh get the upper hand, the giant-cells degenerate, 
the form of degeneration being caseous necrosis. In 
susceptible animals such as the rabbit, this degeneration 
D 2 
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of giant-eella is very marked, but the yellow d' 
Nation of the baxiilli also occurs. 

Armand Buffer fiuda that many of the leucoojrt 
in the diphtheritic membrane, especially in the i 
Buperfioial part, contain several diphtheritic bacilli i 
their interior, and further that some of these bacilh d 
■not atain as well as others, and show signs of degent 
ration varying from a mere difference in the power a 
retaining gentian violet to complete disorganisatioi 
and destruction. 

He also finds that many atncEboid cells in the supc 
ficial parts of the membrane — where alone, he j 
is the habitat of the diphtheritic bacillus — are in v 
stages of desintegration, and many of them conta 
IsacOli in their interior, while others are quite empty 

Thus the statements made in July last ye 
pletcly tally with the theories of Metschnikoff published 
ifi 1885 and 18S6. 

OHOLEBA. 

HiSToaioiL Sketch op its BAcTERroLooy : Koctf 
Besearcheis. — In the months of July, 1884, 
May, 1886, two conferences were held in Berlii 

ihe " Etiology of Asiatic Cholera." Those i 
ferences were the outcome of the investigation 
Dr. Koch into the causation of Cholera. We i 
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at by him. Thg Egyptian outbreak of 1888 
afEorded him the first opportunity of studjing the 
nature and mode of iafection of the disease. He 
found nothing in the blood or other organs, outside of 
the intestines, that shewed the presence of any virus 
in them. In the small intestine, in the tubular fluids, 
and in Peyer's patches, he found in many cases between 
the epithelium and the basement membrane, or more 
deeply situated, the characteristic comma-like bacilli. 
Various other forms of bacteria of a non -pathogen io 
typo were occasionally found mingled with theso, 
having penetrated into the liggues infiltrated by 
them. Comparing them with the tubercle-bacilli, 
he found them to be shorter and thicker than the 
latter, and not straight Hke those of the tubercular 
infiltrations. In some cases, the weU-known spiral or 
letter- S-shaped form was observed (as Eoch thought, 
from the junction of two of the hacilli), and also 
characteristic spiral threads bearing a resemblance to 
the spirochiette of relapsing fever ; and he considered 
that the coram a -bacillus was not a true bacillus, but an 
intermediate form between the bacilli and spirilla. In 
cultivations he found these bacOh very active in their 
movements, as wore also the thread-like sphiUa, and they 
caused a peculiar cup-shaped depression when transferred 
, due to its liquefaction by the little colony 
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transported. They flourished beat at a temperatui 
of 30° or 40° centigrade, and the growth stopped itlta 
gether at a temperature under 16" centigrade. Btill tht 
bore freezing very well so far aa preservation of vitalilg 
was concerned. Deprived of air or oxygen, the b 
result was noticed. They reached the highest point o 
their vegetation in a short time, and then they shrivelled 
and died. They overtook other bacilli in their growl 
but did not survive those, and succumbed quickly to tl 
tufluence of putrefactive bacteria, which kiUed ther 
Kilasata has found that no form of bacteria wUl g 
in the ordinary nutrient media with the cholera spirilloi 
and a number of bacteria, including the anthrax bacilli, 
are rapidly destroyed by it ; and AfFelman asserts that I 
the cholera spirillum wUI live four days, at the ontsidsJ^ 
in fffices, while the typhoid bacillus, under favourabW 
circumstances, lives for about four months i 
Acid reaction was hurtful to them. Koch drew atten-^f 
lion to the destructive action of certain agents, as iodine, : 
eto.,onthebacilli, whenoutof thebody, owing toabsenoaj 
ofthe protective alfcalinityofthe contents of the atomach.J 
He inhibited the development by iodine 1 to 100, camphta 
1 to SCO, carbolic acid 1 to 400, oil of peppermint 1 1 
2,000, sulphate of copper 1 to 2,SO0, quinine 1 to 5,000, ' 
and per-chloride of mercury 1 to 100,000. Th 
of sulphate of iron to prevent the development of t 



bacilli, Kooli Bhewed,.(lepeadecl upon the precipitation of 
the peptonic acid albuiniiiates, on which the nourishment 
of the bacilli depend. It was not a real destructive or 
disinfeotive material. Bnt, aa we have elsewhere said, 
the most important discovery of Koch was the determi- 
nation of the fact that "no resHtt^ stage for the comma- 
bacilli was found." Linen soiled with the dejecta 
of cholera patients was tested, and after a given 
time the bacilh were dead, the drying process having 
killed them. Eoch thought that the fact pointed to 
the BpiriUum form of the bacillus. He further affirms 
that the comma-bacillus was never absent in cholera. 
He did not find it in other forms of diarrhcea or dysen- 
tery, in the sewage of drains in Calcutta, or in the impure 
waters of the Hooghli. The bacillus stood to cholera in 
the relation of cause to effect. Klein has recently de- 
clared it to be his conviction that the cholera spirillum 
is not the effective factor in the etiology of Asiatic 
cholera. From a number of experiments, he further 
came to the conclusion that " those animals which 
commonly come in contact with mankind have an 
immunity from cholera." They did not suffer from injec- 
tions of the virus even into the blood {with the exception 
of mice). In this respect cholera resembled leprosy. 
This was but an exemplification of a well-known phe- 
nomenon of nature. Certain diseases are pecuUar to 
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certain animals, and special parasites feed on particular 
species. As in the vegetable, bo in the animal, world. 
Koch instanced the case of the tapeworm, which ia 
found in several different forms in different animals. 
Again, through experiments on pigs which died of con- 
vulsions after being fed on the cholera dejecta, Koch 
came to the conclusion that the bacilU generated a 
specific poison, and it was to the action of this poison 
that he attributed such symptoms aa the loss of water 
and the thickening of the blood, noticed in cholera. 
Outside the body the cholera germ can reproduce itself 
ao long as there is moisture — for instance, in certain 
articles of food or in Ccuits, in linen, and in drinking- 
water. The more stagnant the water the more favour- 
able the conditions for the development, not alone 
of the cholera, but of other organisms. The start- 
ing-point of a cholera epidemic, Koch insisted, was 
to be found in the introduction through some 
infected medium of the specific germs, either by 
water, or on clothing, or in moist food ; while, 
as in epidemics of other diseases, each outburst 
provided certain immunity from fresh attacks for 
variable periods of time. Subsequently, Koch proved 
that the infective power of the comma-bacillus in guinea- 
piga was prevented by the gastric secretion, and that, 
oa removing this deterrent effect, the comma-bacilluB 
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produced the usual choleraic conditions. Both alcohol 

and opium increased the Busceptlbility to thia 

infective action. If we were to apply this knowledge of 

the action of alcohol in guinea-pigs to its action in the 

case of man during choleraic times, we should say that 

its previous use predisposed to the choleraic attack, 

1 while its destructive influence on the bacilli may have 

[ some connection with the idea that its fall toxic ex- 

I hibition prevents the suseoptibility of the individual to 

I the attack. We may also surmise that opium, about the 

:e and uselessness of which in cholera eo much has been 

f written, may be more hurtful than beneficial in some 

' stages of the affection, from its effect on the eecretiona, as 

[ moisture is the condition most favourable to the life of the 

I organism, and water or fluid its most favourable mode of 

I conveyance. These things prove that heat and dryness 

[ are the two conditions most detrimental to the vitality 

I and development of the organisms. All such conclusions 

if great etiological significance, for not alone do 

r thej teach ua that these germs are capable of being 

laterially influenced by deterrent conditions, to a 

I certain extent witliin onr control, but that deterrent 

I agencies may be made use of to prevent the develop- 

Lment and arrest the spread of the cholera infection. 

DE. ROBERT KOCH. 

Before discussing the question of Tubercle infection, 




y/e may devote a few linea to the diatiiigaiBlii 
German Bacteriologist- 
He is director of the flygienic Institute of Barha 
and of ita laboratories, and from 1872 to 1880 he was 
all intents a general practitioner, holding at the sam 
time the office of coroner at Wallsteiu, in Bomat 
He -was born at Klausthal on December 11th, 1848 
From 1862 to 1866 he studied medicine at the TJni^ 
veraitj of Gottingen. On taking hia degree he becam» 
Assistant- Surgeon in the General Hospital at Hamburg 
and afterwards went into private practice. In 1872 
having been appointed District-Burgeon at Wallatein 
Professor Kocli began hia bacteriological investigations 
wJiich soon resulted in bis being appointed a membra 
of the Imperial Board of Health. About this time h< 
discovered the " Farbenmethod," or colour -method o 
microscopic investigation, by means of which, in 
he discovered the tubercle bacillus. 

He commenced hia bacteriological researches aw^ 
from any great medical centre, and had to wori 
patiently and silently before he made his mark in thii 
department. 

In November, 1S76, he and Cohnheim met. !rh( 
now celebrated bacteriologist was then a country praO' 
titioner, and had come to Breslau to submit to Gohn 
hia cultivations of anthrax bacilli. Cohn, who had hai 
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many sad experiences witli alleged pure oiilti?ationa of 
patiiogeniG micro -organisins, waa at first inclined to 
treat Koch's discoveries with distrust, but, ou seeing 
his preparations, be sent to the Pathological Institute, 
with the request that someone should come over at 
once, as the matter was important and highly interest- 
ing. As Weigert was just about to make a post-mortem 
ation, Cohaheim himself went over, and on hia 
return said to his assistant : — -" Now leave everything 
as it ia, and go to Koch, This man has made a 
magnificent discovery, which, for simplicity and tlie 
precision of the methoda employed, ia all the more 
deserving of admiration, as he has been shut off from 
all scientific associations. He has done everything of 
himself, and with absolute completeness. There is 
nothing more to be done. I regard this as the 
greatest discovery in this domain, and boliovo that 
Koch will again anrprise and put ns all to shame by 
further discoveries." — " By this meeting, Cohnheim's 
behef in the organised nature of the virus of the 
infective diseases was confirmed ; and it was a great 
gratification to him to have lived to see Koch's dis- 
coveries of the bacilli of tubercle and cholera." 
TUBERCLE. 
Researches in TuBEBcni.osis. — We pass 
on to notice a few of those greater scourges of 
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humanity which have their origin in micro- organiama, 
or which, Lq their secondary pathological aequelie, 
manifest the effects of the decomposition of albuminoid 
alkaloids in the blood and tissues. Dr. Eobert Koch 
has made for himself a world-wide reputation in this 
department. He has achieved some of the most briUiant 
resitltB in the development of the science, the hasia of 
which we owe to Pasteur. Tho work he has done in 
the estimating of the comparative value of disinfectants 
and antiseptics, in tlie elucidation of the action of sapro- 
genic germa, and in the etiology of anthrax, of Asiatic 
cholera, and of tubercular disease, has justly won for 
liim special distinction. On the other hand, we must 
not let the more sensational results of the Berlin 
Bacteriologist render us oblivious of the researches, 
equally sohd, if not quite so starthng fi-om the more 
vulgar point of view, of such men as Klebs, Klein, 
Biichner, Cohn, Gautier, Toussaint, Cbauveau, Davaino, 
Pofh, Tomaasi-Crudeli, Neisser, Gaffky, Friedlander, 
Comil, Bab6s, Miquol, Burdon-Saunderson, and a host 
of other distinguished observers, "who have, each in his 
own partioular series of researches, assisted in erecting 
the bacteriological edifice of to-day. 

Abstract of Koch's Mokphological Gheonicleb. — 
In 1882,* Kooh described the bacilli of tuberculosis. 
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Sach bacilli are 2-4 M., occasionally 8 M., in length, 
very thin, and rounded at the ends. " They may be 
straight or curved, and may occur singly, or in pairs, or 
in bundles. They are found in the ceUs of tubercles, 
especially in the interior of giant cells," with l-25th M, 
" The baciUua may be frequently seeu to consist of a 
very dehcate sheath, holding togethar & number of 
deeply -stained granules, for the most part round or 
cylindrical, with irregular contour, and differing con- 
siderably in size, while- the hght interspaces ai'e seen 
to vary in form according to the shape of the granules." 

■ Thia is Professor Crooli shank's description of the tu- 
bercle bacillus from sputum specially stained by himself. 
He says that in some specimens, more distinct ovoid 
bodies may bo observed, and that it is not impossible 
such ovoid bodies are spores, but he mauitains that the 
granules are the result of the treatment the bacilli 

I are subjected to in making the microscopical preparation. 
By other observers spores have been described, and the 
fact that, even after prolonged drying and exposure to 
heat, the bacillus still retains its specific properties, and 
will, if injected, cause tuberculosis, is attributed, to tlie 
presence of such spores. A small quantity of a culti- 
vation, inoculated into the subcutaneous tissue, into the' 
peritoneal cavity, or into the blood -current, produces, 
after three or four weeks, artificial tuberoulosis in 
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goinea-pigs and rabbita. The tubercle bacillus, according I 
to Paul, is steriliKed by liydrofluoailic acid, fluoeiiicate I 
of iron and of potassium, polysulphite of potaai 
and silicate of soda. Small amounts of the following, I 
among several otlier agents, will also inhibit it : acetate I 
of Eoda, arsenious acid, boric ofiiA, metbylic alcohol, 
nitrate of potash, benzine, creaaote, chloroform, and I 
ether. On the other hand, the following do not hinder 
its development i benzoic acid, afJicylic acid, uric acid, 
beuzoate of soda, biborate of soda, bromide of camphor, 
chloral, and urethanC^ It is clear that the bacilli are the 
direct cause of the tuberculosis, and the presence of tha 
bacillus in the Sputum is the diaguostic teat of tubercle 
of the lung. We have before referred to the behaviour 
of the bacilli in the giant cells, as also to the e 
of temperature on their cultivation. At the Berlin" 
Congreas of 1890, Koch foreshadowed the announce- 
ment which he made a few months later, that he had 
discovered a new remody for tuberculosis, B 
quently, ha gave to the world the steps which led to 
that discovery. These are his words, as eommuincated 
to the Briiish Medical Journal of January 17th, 1891.1" 
Steps by which the discover! was made. — " I thero- 

"Annual o£ the Universal Meclicul SoienceB, 1891. 
t At this ^isdancc of time we think it right to give in Koch' 
awn words the stapa of Ills diecoverj. 
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fore trliink the right moment has come to make the 
Decesaary statements which follow, before I discuss the 
remedy itself. I think it imperative for the hetter 
nnderBtanding of its action to trace shortly the steps 
that led me to its discovery. If a healthy gninea-pig be 
inoculated with a pure cultivation of tubercle ba«ilU, the 
inoculation -wound generally becomes sealed, and seems 
to heal up during the next few days. It is only in the 
course of from ten to fourteen days that a hard nodule 
la formed, which soon opens, forming an ulcerating 
spot which persists until the death of the ojiimal. But I 

the case is very different if an aheady tuberculous J 

animal be inoculated. The most suitable animals for I 

thia experiment are those that have already been sue- I 

■ oessfully inoculated four to six weeks previously. In 1 

the case of such an animal also the small inoculation ' 

wound becomes sealed at first, but no nodule is formed, a . 

pecuhar change taking place at the point of Inoculation. ■ 

Already, on the first or second day, the spot beeomea I 

hard and dark-coloured ; and this is not confined to the 1 

point of inoculation, hut sproada around to a diameter 
of 0-5 to 1 centimetre. During the nest few days it 
becomes more and more clear that the epidermis thna 
changed is necrotic. Finally, it is thrown off, and a flat 
ulcerated surface remains, which generally heals quickly J 

^^ and completely, without carrying infection to the M 
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neighbouring lymphatio glands. Thus the inoculated 
tubercle bacilli aot quite differently on the ekin of a. 
healthy guinea-pig and on that of a tnberculous one. 
But this remarkable action does not belong escluaively 
to living tubercle bacilli, but also in the same degree to 
dead ones, whether killed by low temperature of long 
duration, which I at first tried, or by boiling-heat, or 
by certain chemicala. 

" This peculiar fact having been ascertained, I 
followed it up in all directions, and it waa then further 
found that pure cultivations of tubercle bacilli thus 
killed, after they have been ground down and suspended 
in water, can be injected under the skin of healthy 
guinea-pigs in largo quantities without producing any- 
thing but local suppuration,* Tuberculous guinea-pigs, 
on the other hand, can be killed by an injeetiou of very 
small quantities of such suspended cultures, the time 
being from six to forty-eight hours, according to the 
dose ; a dose which is just insufGcient to kill the 
animal is sufficient to produce a widespread necroais of 
the skin iu the region of the point of inoculation. If 
the suspended matter be still more diluted, so that it is 
scarcely turbid to the eye, the animals remain alive ; 
and if the injections be continued at iutervala of one or " 
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two days, a noticeable improvement in their condition 
soon sets in ; the nicer at the point of inocalation 
becomes smaller, and finally cicatrisea. This is never 
the case without such treatment. The swollen lym- 
phatic glands become smaller, the condition as regards 
iiutrition improves, and the progress of the disease is 
arrested, if it is not already so far advanced that tlio 
anim&l dies of debility." 

DlFnCULTIEB IN THE WaT OP THE ThERAI'EUTIC 

Aepusation. — " Theae facts formed the foundation of 
a therapeutic method against tuberculosis. But an 
obstacle to the praciicaS employment of such gua- 
pensions of killed tubercle bacilli, was found in the 
phenomenon that the tubercle bacilli are by no means 
reabsorbed, nor do they disappear in any way, but for 
a long time remain unchanged in their position, pro- 
ducing smaller or larger suppurating centres. Thus it 
was clear that in this method the curative effect on the 
tuberculous process is obtained by a soluble substance, 
diffused, so to speak, into the fluids that surround the 
tubercle bacilli, and transferred without delay to the 
circulating fluids of the body, whereas that whicJi has 
the pus-forming quality seems to remahi behind in the 
tubercle bacilli, or at any rate to be only very slowly 
dissolved. Thus tlie only important thing to be done wag 
to carry out the process — which takes place within the 
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body — outside of it also, and, if possible, to extract and 
isolate tlie curative subatanee from the tubercle bacilli. 

" This problem required much work and time before 
at last I succeeded, bj the help of a 40 to 50 per cent, 
solution of glycerine, in extracting the a<:tive principle 
from the tubercle bacilli. My further experiments on 
animals, and finally on human beings, were made with 
hquid thus obtained ; and in this way also the liquid 
which I let other physicians have in order to repeat the 
experiments, was obtained. The remedy with which 
the new therapeutic treatment of tuberculosis is carried 
out is, therefore, a glycerine extract of pure coltivation 
of tubercle bacilli. 

"It seems to me to he a derivative of albuminous 
bodies, and to be in close relation to them ; but it does 
not belong to the group of so-called toxalhumins, as it 
can withstand high temperatures, and in the dialysator 
passea quickly and easily through the membrane. The 
quantity of active principle present in the extract is, in 
all probability, very small ; I estimate it at fractions of 
one per cent. Thus, if my assumption be coiTect, we 
have to deal with a substance the action of which on 
the tuberculous organism far surpasses that of the 
strongest drugs kiiomi." 

Pkobablk Mode of Action of thf. Remedy. — " Various 
hypotheses may, of course, be formed as regards the 
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specific mode of action of the remedy on tuberculous 
tissue, Witiiout in any way affirming that my view is 
the best possible explanation, I imagine the pvocesa to 
be as followa :— The tubercle bacilli in their growth 
produce in the Hving tissues, just as in the artificial 
cultivations, certain substances which have various, but 
always deleterious, influences on the Uving elements of 
their surroundings^the cells. Amongst these sub- 
stances is one which, in a certain concentration, 
destroys living protoplasm, and causea it to undergo 
a transformation into the condition called by Woigert, 
' coaguIatiDU-necrosis.' 

" The tissue having become necrotic, thia condition 
is so unfavourable to the nutrition of the bacillus, that 
it is unable to develop further, and finally in some 
cases dies off. In this way I explain the remarkable 
phenomenon that in organs freshly attacked hy tuber- 
culous disease — for instance, in a guinea-pig's spleen 
or hver filled with grey nodules — numerous baciUi are 
found, whilst baeilh are rare or entirely abaent when 
the onoiTnouBly enlarged spleen consists almost entirely 
whitish substance in a condition of coagulation- 
necrosis, such as ia often found in giiinea-pigs that 
die of tuberculosis. 

"A solitary bacillos, however, cannot produce nocroala 
at a great distance, for, aa soon as the necrosis has 



reached a certain extent, the growth of the bacillus, 
and, in consequence, the production of the necrosis- 
producing substance, diminishes, and thus a sort of 
mutual compensation sets in ; and to this it is due that 
the growth of isolated bacilli is so remarkably re- 
stricted, as, for example, in lupus, in scrofulous glands, 
etc. In such cases the necrosis only extends over a. 
part of the cell, which then, in its further growth, 
assumes the peculiar form of a giant cell ; 1 thus 
follow, in this statement of my views, the explanation of 
the growth of giant cells first given by Weigert, Now, 
if the necrosis-producing substance were artificially 
added to that contained in the tissue surrounding the 
bacillus, then the necrosis would extend further, and 
thus the conditions of nutrition of the bacillus wonld 
be much more unfavourable than is usually the case. 
Then not only would the more completely necrosed 
tissues disintegrate, slough, and — where this is pos- 
sible — take with them the enclosed bacilli, carrying 
them outward ; but the bacOli would also be disturbed 
in their growth to such an extent that they would die 
off much sooner than is the case under ordinary con- 
ditions. It is in calling forth such changes that, to 
mind, the action of the remedy seems to consist. 
It contains a certain amount of the necrosis -producing ■ 
Bubetanoe, of which a correspondingly large dose has a 



deleterious influenEG — even in healthy persona — on cer- 
tain elements of the tiasuea, probably on the white blood- 
corpuscles or the cells closely related to them; thus 
giving riae to the fever and the whole peculiar comples 
Bymptome. 

"In tuberculous persons a much smaller quantity 
BufBcea to cause, at certain spots — that is, wherever 
tubercle bacilli vegetate, and have already impregnated 
their surrouudinga with the necrosia-producing sub- 
stance — a more or less extended necrosis of cells, 
with the accompanying symptoms affecting the entire 
organism. In this way it is possible to explain, at least 
foe the present, in a provisional way, the specific 
influence which the remedy in certain well -recognised 
doses exercises on tuberculous tissue, as well as the 
possibihty of increasing the doses in so remarkable a 
fashion ; and, finally, to explain the curative efEeet which 
the remedy undoubtedly possesses where the circum- 
stances are at all favourable." 

Results. — Vise now 'a tdmelt waenino. — Sines the 
pubhcation of Koch's care for tuberculosis, it has been 
largely tried in tubercular disease of the lung, the skin, 
and the bone. The entu'e matter is still subjudice. The 
veteran pathologist, Professor Virchow, shortly after the 
remedy came into use, published some criticisms on 
it, which sounded the key-note of warning against 
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oYer-aanguine expectations of the result in pulmonary 
disease. He shewed that in some cases there occaned 
a metastasis of the tuberculous injection to distant parts 
of the system, and theit in others the inoculation sta,rted 
recent foci of sub-miliary eruptions. Also, he shewed 
that in some instances pneumonia of a caseous character 
followed the injections given for pulmonary tubercle. 
Further, he intimated his belief, from observations of 
cases which had died while under the treatment, 
that in certain old-standing^ intestinal ulcers (aa in 
the case of advanced lung-infiltration), the extent of 
the necrotic process caused by the inoculation wonld 
most seriously threaten the intestines with nleeratioQ 
and perforation. 

" I consider myself bound," he said, " at least to give 
expression to this view, and to add a warning to 
practitioners to operate with greater caution in cases 
where it is not certain that patients have the strength 
completely to expectorate the broken-down tissue, or 
have the habit of doing so, and where there is, therefore, 
a possibility that transference of material to other parts 
of the lung may take place, with the result of creating 
new foci of disease, 

" In conclusion, I wish to call attention to two points 
of prime importance, which are rightly taken into 
accoimt in every case of phthisia, namely, ulcers of the 



intestine and ulcers in the respiratory organs, particu- 
larly in tbe lungs. 

" Aa regari^ the intestine, there can be no douht 
that necrotic processes similar to those ohacryed ou 
the external parts of the bodj in lupus, etc., take place 
in intestinal ulcers. In old- standing ulcers, with ex- 
tensive surface and thick edges, pafticukrly those in 
which new sub-miliary eruptions have oecun'ed, we see 
such necrosis to an excessive degree. 

" The same holds good with regard to ulcers in the 
respiratory organs, in which very rapid disintegratloa 
takes place, and in which the size of the loosened 
masses is sometimes altogether out of proportion to the 
abihty of the individual to expel them from his body. 
In this way all kinds of comphcations from retention 
and aspiration will bo caused." 

On all sides this warning of Professor Virchow soon 
received verification. In tubercle of the brain and in 
tubercle of the larynx, the danger became at once 
manifest. And in all advanced cases of phthisis the 
uselessness, if not extreme risk and danger, of the 
treatment was made apparent by the records of fatal 
cases that followed from the injections. The best results 
were obtained in lupus ; also in tuberculosis of bone, and 
of the joints. But even in these affections the reports 
of permanent benefit are contradictory, and in many 
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casps uu eat is factory. All observers are agreed that the 
fiaid Las a apeoial eleotive action on tubercnloua tissue 
■wherever it be found. The diagnostic valne of the 
respoiiae of reaction and of the local sigua of congestion 
and disintegration, is assured. But we must wait for 
more complete and confirmatory evidence of permanent 
cures of the tuherculoua disease, before we can speak 
with any certainty of the tuberculosis antidote of Koch. 
It was given to the world prematurely, through ex- 
traneous pressure made on the discoverer, it ia believed, 
and the vulgar excitement and popular cnriosity 
aroused by the announcements in the lay press, did 
much to precipitate a far too indiscriminate employment 
of the remedy in a class of cases in which its discoverer 
himself never authorised its uae."^ 



' Since the nhave was written, Dr. Eooh bas published further 
rpBeari'hea on the preparation, natnre, aad effects of tuberculin. 
He found that he could obtain a purified product, fay the treatment 
of tuUoL'L'vilin with aluohol, nhicii it wae hoped might be devoid of 
(he thrrmogenio effects of the crude principle. So far. however, 
aa Iiuman beinga are eonoemed, thia eipeolation was not realised, 
and in ever; instance the thermogenic effects and all the unpleasant 
symptoms at reaction vrere present. The isolation oE the BOtive 
principle ot tuberculin Dr. Eoch confeEBea to be a failure. Not 
does anything in thie roore recent statement of its diecovarei 
modify the views ct the medical profession aa to the dangerous 
tiuluie of tuberculin, or encourage a more hopeful opinion on itS' 
Iherajieutic and ourfttive properties. See British Medical Journal, 
October Slst, 1891, for an abetraet of Dr. Eooh'a paper in the 
Deuteelie Died. Woehemcliri/t, October 22nd, 1B91. I 
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TYPHOID FEVEB. 
HisTOBioAJ. Sketch of its Biuteriology : Ebekth's 

, Bacillus.— The most prominent names i:: connection 
with the earher researehea into the basteriology of 
typhoid fevdr, are those of Eberth, Klain, Elobs, Koch, 
and Meyer. Recklinghausen, in 1871, had noticed 
micrococci in the renal abscesses of those who had died 
of typhoid. In 1H72, Eberth found them in certain stages 
of ulceration, and observed that they were of the same 
nature as the micro-organisms found in cauuial diph- 
theria. In 1875, Klein Ibund "aggregations of micro- 
cocci in the intestinal mucous membrane and lymph 

I follioleB," as also " coloiues of bacteria " in the spleen. 

' In 1880, Eberth discovered a rod-shaped organism n-ith 
definite morphological characteristics ; and, before this, 
Klebs had stated that he heheved that the organisms 
found in typhoid cadavers were the cause of the disease. 
The morphological features of the organisms found by 
Klebs and Eberth were not identical, the former observer 
beheving that the bacilli of Eberth were only steps in 
the development of those described by himself. Koch, 
independently of the earliest papers of Eberth, had 
found the typical colonies of bacilli, both the short rods 
and the delicate threads ; and he regarded the short 
bacilli as the true cause of enteric fever, while the 
longer forms he considered only secondary phenomena. 



Meyer, agaui, foirnd the fungiia-like threads of Klein 
in the nBcrotic aloughs only. He agreed with Koch that 
the shorter haeillar roda were the forma ciiaracteristic 
of typhoid. Gafllti, in 188i, cultivated from typhoid 
spleens a few mobile bacilli which contain spores at 
their estremities, and which never hquefy gelatine. It 
has to be remembered, ui connection with this snbjeot, 
that all the attempts of Mnrchiaon, Eirch-Hirsch- 
field, Walder, and Gaffki, to inoculate with the typhoid 
poison, failed. Klebe could only record one case of a 
rabbit in which he considered that he had so succeeded. 
It appears also settled that typhoid bacilli have nothing 
to do with any putrefactive germs, but are specific 
pathogenic germs. They have nothing in common with 
putrefactive processes, though they may be introduced 
• into putrefoctive fluids, or may be synchronously intro- 
duced into the human body with them, A dual infec- 
tion such as this, would of course have correspondingly 
complex consequences. Also, it is probable, as Ga£Qu 
has pointed out, that the virulent power of the typhoid 
hauillua is not at all times the same, and hence the 
difference both in the severity of individual cases and 
of certain epidemics. Eberth's view ia, " that the 
bacilli are first localised in the intestinal mucous mem- 
hrane, that thence they puss into the mesenteric glands, 
and thence into the blood-stieam, and that they 
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aocnmulate again in the spleen." He consid(»rs that 
there is "no evidence of their admission into the lungs." 
GafCki concludes hia summaiy of tlie path of infection 
ki the ca^e of typhoid germs thug : — 

" Whether it be that the spores of the typhoid bacilli 
are taken np in drinking-water, or, in rare cases, along 
with articles of food— whether it be that they are 
inspired with the air breathed, remain attached to the 
mneona membrane of the month and throat, and are 
afterwards swallowed — in all probabihty they pass 
without damage through the stomach, sprout to form 
bacilli in the alkaline contents of the intestine, multiply 
there, and penetrate into the intestinal mucous mem- 
brane at those spots which are most adapted for their 
reiieption— viz., the Peyer'a patches and solitary folli- 
oulea. Afterwarda they arrive in the mesenteric glands, 
where they form the very numerous characteristic 
masses, and are then carried away in the blood-current 
into the other organs. Becoming fixed here and there 
in these, they multiply to form those groups, the 
almost constant pressure of which in the spleen, liver, 
and kidneys, has been described in detail in the earUer 
part of this work. Obviously, the infection will be more 
certain to ensue the greater the number of spores taken 
into the body. In regard to this point, also, the con- 
ditions may be quite analogous in typhoid fever to 
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tlioso briefly Bketcliiid in connection with feeding^ 
perimentB carried out with authrax spores. " — (Micro- 
parasites in Disease.) 

Bbibobb's EBSBincHEs. — Brieger obtained from a 
pure cultivation of the microbes of typhoid, a base, 
typho-toxin, which causes mydriasia, diarrhcea, and 
death. The alkaloid was present in proportion to 
the oharafiter of the cultivating media. The vhulence 
of an attack of typhoid may depend on the quantity 
of the alkaloid generated in the bodiea of certain in- 
dividuals. It appears, irom the discovery of Brieger, 
that the intensity of the poison and the severity of the 
disease will depend on those factors, viz,, the state of 
health of the individual when attacked, the minute 
character of the micro-organisms in the iutestiues, and 
the quantity of alkaloid which is generated. The per- 
meation of the Boil with the spores ; their ready con- 
nection through water and all fluids ; the possibility 
of their being carried in the air, when evaporated 
from the eoU in warm weather ; and theh presence 
in the breath of patients, and in the efflu\-ia from 
stools and closets — are all most important points in the 
etiology of typhoid. Another important point has to 
be rememb'^red in connection with these etiological 
ts. If, in a town or locality, defective drainage 
contaminated water-supply be neglected, and 
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periodical ontburata of typhoid fever be allowed to occur, 
Tvithout proper rectification ot these sanitary defects, 
the disease is apt to become epidemic through the 
eatiiration of the soil with ttie typhoid material, 
aad, as at Munich and other Continental cities, to 
burst out in occasional epidemics dependent upon the 
rainfall and the heat. 

EazlinsM says that typhoid bacilli appear in the 
stools eoincidentically with the breaking down of 
Peyer'a patches, and disappear at the time the stools 
become solid and the temperature begins to fall; and 
that if the stools are kept, the bacilli will not retain 
their vitality for more than three months. Variations 
of temperature have no appreciable effect upon their 
growth. The presence of liquefying bacteria in the 
stools has a very destructive effect upon the typhoid 
baciUi, and causes their rapid disappearance ; and thus 
the greater the quantity of sewer contamination and 
putrefactive bacteria present, the more rapid is the 
destruction of the contained typhoid bacilli. (Annual 
of Univeraal Medical Sciences, 1890.} 

Paul reports that the typhoid bacillus is prevented 
from developing by corrosive sublimate {1 in 20,000), 
quinine sulphate {1 in 800), carbolic acid (1 in 200), 
hydrochloric acid (1 in 100), and chlorinated lime 
(I in 20). [Loc. cit.) 
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BIPHTHEEIA. 
One more reference to an infective disease, and we 
must bring this sketch to a close. Laycock (Med. Times 
and Gazette, Maj 29th, 1858) thought that diphtheria 
was due to oidium, albicarys ; but this was disproved 
by Hillicr, who shewed that it was the leptothrix 
biwcalis that fomied in the diphtheritic membrane, and 
that it had no etiological relation to the disease. In 
1879, Loeffler found chain-forming micrococci on the 
denuded surface of the mucous membrttne, and in it; 
but these, it was shewn bj both Loeftter and Eoch, 
were accidental complications, These same cocci wexe 
found ill scarlatina, in diphtheria, in erysipelas, and in 
typical diphtheria — an interesting etiological fact, when 
we remember the intercurrent character of the 
affections which so frequently prevail sj-nclironoualy. 
Loeffler, however, discovered alongside of the micrococci 
colonies of ba«illi ; these were obtained from the 
membrane. They were non-mobile, and eithei- straight 
or cui-ved, varying in length ; as broad as the bacillus 
of tul>erc)e, but twico as long. Hpores were not dis- 
covered in tliom. Their duration of life appears to be 
about three months. These organisms were found in 
typical diphtheritic membranes; and when cultivationa 
of the baeilh were introduced tlirough a wound of the 
trachea into rabbits, fuwla, or pigeons, a false mombrane 
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waa produced, whUe on the sites of inoculation in 
animals there were hemorrhagic exudations and various 
aecondarj lesions of the vascular walla, with hamorrbage 
into the tissues of the lymphatic glands. On the other 
hand, in many cases of undoubted diphtheria, these 
bacilli were not found. They did not produce any 
symptoms when appUed to nninjured mucous mem- 
branes of several animals ; no paralytic symptoms 
followed their inoculation ; and, finally, similar organ- 
iamB, morphologically and physiologically indistinguish- 
able from them, were found in healthy Baliva.'*' 

Dr. Armand Riiffer has formulated the followii'g 
conclusions from his investigation as to the processes 
taking place in the diphtheritic membrane ; — 

1. The bacOli of diphtheria, discovered by Kleba in 
1888, and by Loeffler in 1884, are present in the most 
superficial part of the membrane only, that is, in a 
place where they are well within reach of medicinal 
agents. 

2. In the diphtheritic membrane there is an active 
struggle takiug place between the amcebnid cells in the 
membrane and the micro-organisnifl. 



•Loeffler'B oommunioation in " MitlheilunRen aus 
Gesnndheitaamte." Berlin. Vol. II., 1884. 
Abaitkct by Dr. Heins, Mioro-organigms in DlBeasth 
Watson Chejne, New Sydenham Society. 
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8. The reason why the bacilli do not actually pene- 
trate mto the tissues is probably because, as soon as 
they try to do so, they are arrested by the amffiboid 
cells present in the diphtheritic membrane. 

Loeffler states that the only three HuhBtanGea which 
actually checked and destroyed their vitality were phenic 
acid (5%), camphor (20°/d). o\iy& oil (26%)' ^^^ 
glycerine, in combination. On beating the mixture it 
separates into two layers, the upper viscid and the 
lower clear ; the latter will completely sterilize a thread 
dipped in a pure culture of the diphtheria baeillua, 

In the latter part of 1889, Dr. Babtchinsiy, of 
St. Petersburg, wrote advocating the view that tbe 
microbes of diphtheria and erysipelas were mutually 
antagonistic. In several cases of grave diphtheria be 
inoculated with pure cultures of the microbe of ery- 
sipelas, and the results were successful. " As to the 
practical conclusions," says Dr. Heine, " tbe important 
indication is for isolating tbe patient ; and further, for 
destroying all secretions and excretions emanating from 
the patient, especially from tbe mouth and throat, and 
also all objects infected by tbe same." As, in the act of 
eottghing, infective material may be expelled from the 
mouth, set free in the air, and deposited on tbe floor, 
walls, etc., it is evident that the place occupied by the 
patient must be carefully disinfected. As superficial 
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lesioDS form an important predisposing cause, tho 
indication la that all means should be taken to protect 
existing lesions and to prevent others occurring. Certain 
important conclusioaa may also be drawn for therapeu- 
tics : — among these the importance of the earliest 
possible disinfection of the infected parts, and the 
removal of the morbid products, are indicated. Even 
if it be assumed that thd baflillus found in the ialBe 
membrane is not the specific cause of the disease, still 
from the experience gained in the long series of experi- 
ments here dea,lt with, it ia evident that the earliest 
possible removal of these morbid products ia called for, 
seeing that there is contained in them, in large 
numbers, a bacterium which produces a chemical 
poison, extraordinarily deleterions to many species oi 
animals. 

Other Pathooehio Baoilli : Gabcihoua. — Besides 
such zymotio and septic microbes, there are the 
pathogenic oral bacilli of whooping cough, described by 
Burger, Neisser's specific gonococcua of gonorrbrea, 
Frankenhauaer's micrococcus of pernicious antemia, 
Felkin's bacillus of leprosy, Lustgarten's bacillus of 
syphilis, the bacillus of tetanus, and the saccha- 
romycea (fungus) of "thrush." In a note in the 
" Annual of Universal Medical Science," by Ernst, Vol. 
IV., 1890, LIL, he quotes Vemeuil as stating that at 
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any time malignant tissuea may be invaded by a varietj 
of bacteria whose origin, kind, or number, cannot be 
accurately determined; this invasion may remain 
latent, or it may ultimately cause change in the growth 
of the tiimour, auch as increased rapidity, softening, 
or ulceration. The bacteria are not found in a 
commencing carcinoma, with slow gi'owtb, covered 
with healthy skin, but almost constantly when it 
becomes softened and ulcerated. It is foand that they 

- are also capable of causing more or less intense or 
irregular fever, even while they are shut up in the 
tumour which they have first invaded ; also during 
the removal of the tumour they may spread through 
the operating wound, and being absorbed may lead 
to the development of fiital septiciemia. 

Careful enquiry brings na to the conclusion that the 

* true organism of carcinoma has not yet been isolated, 
although successful inoculations of carcinoma from 
man to dog have been made in several instances, 
and parasitic infusions have been found in the blood of 
various kinda of cancer. The results of the injection of 
methyl violet in cases of carcinoma are not sufBciently 
numerous to draw certain deductions ; yet they are 
Buihciently striking to warrant its trial, though hardly 
to warrant delay in resorting to complete removal by 
D before infcctioj] of the system has occurred. 
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In this very brief sketch of some of the more impor- 
tant taaia bearing on the apphcation of bacteriological 
science to the causation and treatment of disease, we 
aeCGSsarlly have to omit a reference to many most inter- 
eeting and valuable discoveries, made from time to time, 
of organisms which have a special significance in the 
etiology of acute infective diseases. We have examples 
of these infective organisms in the micrococcus endocar- 
ditieus of ulcerative endr carditis, the micrococcus of 
yellow fever, the microcjccus discovered by Orth and 
Fehleisen as the cause of erysipelas, Cohn's micrococcus 
of small-pox, Friedlander'a micrococctis pne-umoni<e, 
micrococcus nebulm discovered by Keating (Comil 
and Bab^s}, the micrococcus of scarlatina, the spirillum 
of relapsing fever discovered by Obemier, and Klebs' 
bacillus tnalaricB, 



ANTISEPTICS AND DISINFECTANTS. 

By the term antiseptic we understand a retarder of 
bacterial growth ; by that of disinfectant, an agent 
wliich completely destroys tlie vitality of the organism. 
Those agents wliich combine botli properties, or wliich 
when employed in different strougtbg may act either as 
antiseptics or disinfectants, we mark A and D ; those 
which are only antiseptic in their action are marked A ; 

F a 
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white those that are strictly destructive of vitality are 
marked D .— 

Hot air A and D. 

Steam at 100°C D. 

Prolonged desiccation A. 

Cold A and D. 

Electricity D. 

I DompresBed oxygen A, 

Siilphuretted hydrogen ... D. 

Chlorine, bromine, and iodine... T>. 

Iodoform vapour A. 

Carbonic anhydride D, 

Carbon monoxide & nitrons oxide D. 

Sulphurous anhydride D. 

Ozone D. 

Perchloride of meronry D and A. 

(U dUuted moroahan 1 in 20,000.) 

Iodine ... D. 

Ethyl-iodine D. 

Potassium iodate D. 

Calcium iodate D. 

Iodoform A. 

lodol A. 

Iodic Hydrargyrum D, 

Alkaline sulphides and hyposulphites ... D. 

Oxygenated water (H,0,) .. ... D. 
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Potasaiom permanganate 


. A and D. 


Turpentine, oil of (vapour of) 


D. 


Oilofmustard 


D. 


Menthol 


A. 


Eucalyptol 


A. 


Quinine 


D. 


Naphthols 


D. 


Hydro-naphthol 


. A and D. 


ArBenious acid 


A. 


Boracic Acid 


A. 


Benzoic Acid ,., 


. A and K 


Sodium benzene-sulphovinate (Heckel) 


D. 


Salicylic acid (natural ) 


D. 


Carbolic acid 


, A and D. 


Thymol 


D. 


Ethylic alcohol 


. A and D. 


Ethyl and amyl nitrites 


D. 


Camphorated chloral 


D. 


Sodium flttosilieate ... 


D. 


B.,,de.„brothlA»»»S-'™l ■•• 


A. 



Double cyanide of zinc and mercury ... A. 

Sozo-iodol and its salts A. 

Dr. Alexander Edington, from a series of experiments 
[British Medical Journal, May 11th, 1889), has come to 
these conclnsioDs : — 
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"From a considevalion, it is to be noted that the 
tn-o principles of prophi/laxis and cure of sepsia in 
surgery are eacli specifically distinct from the other ; 
and, further, that certain agents capable of being used 
efficiently as prophylactic against, are absolutely useless 
OS curative agents of, sepsis, if once it gets a start in a 
wound. In other words, germicide and antiseptic are 
two very different terms. 

" Further, between the minimum and maximum 
actions of any special antiseptic we have carefully to 
difl'erentiate, as we see that the minimum is easily 
YQinqQiahed, and it ia upon the former tliat we have 
mostly to rely in practice. 

" We have thus seen that the maximum antiseptic 
action of corrosive sublimate lies very nearly at 1 in 
4,800, while the minimum ia 1 in 10,000. In the case 
of " hydronaphthol," the minimum is somewhere about 
1 in 7,200, while the maximum lies between 1 in 2,600 
and 1 in 3,000," 

Drs. Henston and Tiehbome {Britisk Medical Journal, 
November 8th, 1890) strongly recommend Sulphite of 
Zinc Gauze as a dressing in the case of wounds, as it 
causes less skin-irritation than the 8al-alembroth, and 
has no toxic efTeot. 

Cyanide Gaaze as a Dressing. — A, S. Barling {British 
Medical Journal) says :— " The great advantage claimed 
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by Lister is that this dressing does not cause irritation 
of the skin. How does our experieuee bear on this 
point ? There is no doubt that with the carbolic and 
sal-alembroth gauze, whatever care was used, a certain 
number of cases suppurated, this suppuration being 
apparently directly due to the irritation of the diseasing. 

"In none of the cases treated by cyanide gauze hag 
this effect been produced, so that our small esperionce 
goes to prove that on this point the dressing fulfils all 
that is claimed for it. Its antiseptic properties, re- 
garded purely from a clinical point of view, seem to be 
as great as those of the blue gauze, and the cyanide 
does not dust out to any appreciable extent. 

" One more point. The powers of absorption of the 
cyanide gauze are much less than those of the sal- 
alembroth, or, perhaps I ought to say, are exercised 
much more slowly. This was shown by the following 
simple experiment. Two exactly similar pieces of the two 
dressings were dropped simultaneously into water ; the 
blue gauze sank in two seconds, whilst the other was 
left floating at the end of ten minutes." 

In the Ifulependent Practitioner, ISOl, the relative 
values of the following antiseptic agents are thus 
given : — 

Iodic hydrargyrum 1 in 200,000 

Bichloride of mercury ... 1 „ 100,000 
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Nitrate of silver 


1 in 50,000 


Peroxide of hydrogen 


1 „ 8,000 


Iodine ... 


1 „ 6,000 


Iodoform 


1 ,, 6,000 


Naphthalin 


1 „ 4,000 


Salicylic a«id (ci7stal3) 


1 „ 2,000 


Oa of mustard 


1 „ 2,000 


Benzoic acid 


1 „ 1,600 


Fermangate of potash 


1 „ 1,000 


Bucalyptua 


1 „ 600 


Carbolic acid 


1 „ 600 


Hydrochloric acid 


1 „ 600 


Borax 


1 „ 860 


Arsenic 


1 „ 260 


Chloride of zinc 


1 „ 260 


Lactic acid 


1 „ 126 


Carbonate of sodium 


1 „ 100 


Listerine 


1 ., 20 


Alcohol 


1 „ 10 


Chlorate of potash 


1 „ 8 


Pyoktanin as a disinfectant, — B 


andenberg (Jmem. 


de Mid., Paris, 1890) employed pj 


oktanin or methyl- 



blue for suppurating wounds, ulcers, and similar super- 
ficial affections. The wounds were first washed with 
a three per cent, carbolic lotion, and afterwards with 
a one per cent, solution of pjoktanin (blue). 



L 
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Salol as an antiseptic. — When salol is employed as a 
dustiDg -powder, pus decomposes the antiseptic into 
salicylic and carbolic acids. Veniliit recommendy salol- 
ized cotton tampons for use in suppurative disease of 
the cervix ; while fungositis of the cervix, vaginitis, 
and external eye- affect ions, were also treated with it. 
Salol has also heen used as a dusting-powder in place 
of iodoform. It exerts a powerful antiseptic action and 
is without any disagreeable odoar. 

Sublimate lanoline as an antiseptic— Dr. A. Cottstein, 
of the Phanna«ologicaI Institute of Berlin, carried out a 
series of experiments with lanoline and antiseptics. He 
demonstrated the important fact that lanoline formed 
a protective layer against micro-organisms, and in that 
sense was antiseptic. He ascertained tliat carbolic acid, 
thymol, and menthol, incorporated with lanoline in pro- 
portions of five per cent., were absolutely ineffectual as 
antiseptics. On the other hand, a lanoline ointment 
containing corrosive subliraate was quite as efBcacioua as 
a watery solution. In his researches he added to anhyd- 
rous lanoiineadeterminate quantity of sublimate solution, 
1 to 6,000. This antiseptic comes into more intimate 
contact with the surface than a less a<lheront watery 
solution. The influence is not temporary, but continues. 
The ointment acts as a protective against atmospheric 
contact. {Wiener Med. BUitier, 18^9), 



A 
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There arc a few agents to whieh special reference may 
be made : — 

(1.) Compressed oxygen and dry air have a germicidal 
a{^tion on microbes, the latter, aecoiding to M. 
Pasteur, being the principal cause of the attenuation 
of rabies. 

(2.) Sulphuretted hydrogen has a distinctive effect on 
the bacillus of tubercle. 

(8.) Chlorine, Bromine, and Iodine, are all antiaeptio, 
and are relatively powerful in the order mentioned. 

(4.) Iodoform vapour is an active disinfectant in the 
casBof many microbes, and, according to Fost«r, it arresta 
the development of both tubercle and cholera bacilli. 

(5.) Sulphurous anhydride is a powerful disinfectant 
and antiseptic, eepecially in the case of tubercle. 

(6.) Ozone Is a most active disinfectant. It is 
fatal amongst others to the bacilhis tuberculosus and 
the spirillum FinkUri. Sea air, it is well known, is (at 
a distance from the shore) free from microbes. 

(7.) As regards Mercuric parchloride Klein has proved 
that 0-1 per cent. faUa to kill the bacillus anthracis, but 
1 in 10,000 destroys it after half- an -hour's exposure. 
Koch, on the other hand, found that the spores of bacillus 
anthracis were killed by 1 in 1.000 in ten minutes. It 
is essential, in order that the full germicidal properties 
of mercnric perchloride may be manifested, that the 
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solution should be slightly acid ; it thus destroys the 
bacilli of syphilis, and also the micrococcus tetragoims 
and ihe~ micrococcus prodigiosus, while other microbes 
are destroyed by one-tenth per cent, solution containing 
some sodium chloride (Griffitba). 

(8.) Mercuric potassic-iodine. Dr. Sims Woodhead 
has specially drawn attention to this mercuric salt as a 
better disinfectant and more soluble than mercuric 
perchloride, not being so poisonous, and not forming an 
insoluble mercuric albuminate as the perchloride does. 

(9.) Potassium iodati. The iodides of potassium and 
sodium are antiseptic, through the iodine liberated 
during their administration, but the potassium iodati is 
a powerful germicide (Spanton). 

(10.) Potassium permanganate. The relative worth- 
lessnesa of this oxidizing agent as a disinfectant is now 
w 11 -known. 

(11.) Turpentine, The value of turpentine vapour 
and of the oil itself as a disinfectant has long been 
known, and the fact that when hot water is added to 
the turpentine, hydrogen diodicle and camphoric acid 
are hberated, explains this. 

(12.) Qtiininn. Elsewhere we have alluded to the 
germicidal properties of ijuinine. Its special action on 
the badllus malaria was known in practice long before 
any relation of intermittent fever to a specific germ 
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was thoQght of. Dr. Charles Theodore Williams has 
drawn attention to its destructive action on the tubercle 
bacillus {Proc. Boy. Soc, 1864). Its antiseptic effect in 
gonorrhcea is taken advantage of in uretliral injections. 

(13.) Naphthol has come largely into use as an anti- 
septic and disinfectant. It exists in two isomeric forms. 
The B -naphthol is soluble 0'25 gramme in 1,000 cc. of 
water. Twenty to thirty minims of this solution may be 
hypodermically injected. " Hydi-onaphthol " (Scabury 
and Johnson) is a moat valuable antiseptic. It is 
especially potent in otomycosis, in the strength of one 
drachm of Seabury's solution to half a pint of water. 
In surgical operations, hydronaphthol may be used in 
the strength of 1 in 1,100 to 1,500. 

(14.) Salicylic Acid. GrifQtha has shewn the power 
of salicylic acid as a germicide. He has proved (Proc, 
Boy. Soc. Edin., Vol. XV., p. 37 ; ibid, Vol. XIII.. 
p. 527; Vol. XIV., p. 97) that salicylic acid destroys 
the various fermentation bacteria, the micrococcus in 
diarrhcea, bacillus subUlis, leptothrix buccalis, and 
bacillus tuberculosis, and that it prevents the hydrating 
action of soluble oxygens. 

(15,) Carbolic Acid. One faUaey is still common 
with regard to a, solution of carbolic acid in oQ. Koch 
found that anthrax spores were absolutely unaffected 
by lying for 110 days in a G per cent, aolutioi 



carbolic acid la oil. The Bame, he atates, holds good 
of salyoilic acid and thymol. Such earbolised oil haa 
no more effect than ordinaiy oil, " In all cases where 
it is sought to disinfeflt dry objects, such as instruments, 
Bilk, catgut, etc., there is absolutely no e£feet, even upon 
the least resistant mild organism, beyond that due to the 
oil itself," Also, Koch shewed that in ordar to prevent 
bacterial growth, the carbolic acid must be present in 
water or vapour in the proportion of 1 to 400. The 
same remarks apply to a solution of carbolic acid in 
alcohol. These results, aa Koch pointed out, have a 
most important bearing on carbolic acid solutions used 
for purposes of disinfection. "We now see," he says, 
"that beyond the mechanical effect of washing, such 
precautions are of no avail whatever in the case ol 
organisms as resistant as anthrax spores." 

CONCLUSION. 
We have now brought this short sketch to a 
conclusion. We feel that, meagre and imperfect though 
it be, yet it sets forth the great cardinal facts on wliich 
this comparatively young science rests. We say "young 
Boience," but wo must not forget, however, that, 
83 in other scientific advances, so in this, there 
have been in the centuries past some strong inklings 
of the truths made clearer by modern knowledge and 
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The ancient duthors, Yarro and Colnmel 
espressed a belief that minute organisms were the 
cause of malarial fevet;s. Diodoius explained the 
Athenian plague aa the consequence of overcrowd- 
ing, and of the influence of efBuvia and decomposing 
debris. The exposure of bodies, consequent upon im- 
perfect burial, was recognised as a cause of the plague 
in the Middle Ages. Kirchu, in the fifteenth century, 
with his rudimentaiy microscope, expressed his belief that 
diseases were to be ascribed to micro-organisms ; while 
Linnfeus sought for an explanation of certain diseases 
in the presence of vegetal)le organisms in the blood. 
, But it is beyond question that all was groping in the 
dark, until, by the genius of the French scientist, the 
explanation of the true cause of fermentation lot in tha 
first ray of light on all the previous confusion, and his 
recognition of the relation of microbes to the processes 
of fermeutation and putrefaction opened up the path 
for other observers to follow in the further elaboration 
of the subject. Now we stand on surer ground ; but 
we must still feel that we are, as Dr. Aitken has said, 
only " standing in view of the promised land," and that 
I the developments of this science are in the future. 
I These dovelopinents, we may trust, will take the shape 
I of more exact methods of attenuation and inoculation — 
\ the clearer definition of those microbal relationships to 
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zymosis, sepsis, and disease generally. And, side by 
side with such increase of knowledge, we may hope for 
cleturer views on the relative value of germicides, and on 
their direct effects on certain special forms of organisms. 
It is a great and glorious field of research ; it is an 
effort to grapple with the most fatal scourges of the 
human race. And may we not hope that a time will 
come when those terrible epidemic diseases, which are 
now known to be " preventible," may gradually be 
conquered by improved systems of hygiene and by 
methods of attenuation and inoculation aa yet un- 
known? This is not a mere fancy-dream, but the 
justifiable hope arising out of the discoveries and 
practical advances of the last ten years. 
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LETTBES REFEEEING MOEE ESPECIALLY 
TO PULMONAEY AKD BRONCHIAL 
AFFECTIONS. 

DC. 

(Translated.) 
From Dr. Som^ins. 
Vertolayb, 

Put-de-DSme, Fbance, 
24(& March, 1887. 
Mr. James 1. Fbllows. 
Deab Sib, 

I have just concluded a trial of your Syrup of 
HypophoBphites, and I can say that it has been of the 
most precious Berrice to me in two cases of chronia 
bronemtis accompanied by a formation of new pul- 
monary tissue at the apices. I do not doubt that it 
■will be largely used in medical practice. 

Its composition and its well-attested effects oblige 
every physician zealous for the progress of therapeutics 
to give it his attention ; consequently, I intend to pre- 
scribe it at all available opportunities. 

Yours truly, 

SOLLtLIS. 



DCI. 

Prom Jambh McMantjb, Esq., M.D. 
445, FoDETH Avenue, 

Brooklyn, N.Y., U.S.A. 

8th February, 1892. 

I have used Fellows' Compound Syrup of Hypo- 

I phoBphitea in many cases of phthisia pulmonalia and 

I neurasthenia. In all of them the patients improved 

I imder its use ; ajid even in the hopeless cases of 

phthisis the fatal igsue seemed to be retarded, whilst 

three were thoroughly and completely cured. 

I have also used the Hypophoaphites in couvaleseence 
&om multiple neuritis, and in nerve -exhaustion ; and 
~ as a general tonic I have found it invaluable. 

JAMES McMANUS. 



Dcn. 



f From Thomas Spukoin, Esq., L.R.C.P.Edin., M.R.G.8. 
Eng. ; Medical OiScer, Srd District Ongar Union ; 
Medical Beferee of several Assurance Companies, 
&o. 

Manor Housu, Ongar, 

Essex, England, 
■. James I. Fellows. 6tk Afiffust, 1991. 

Dbab Sib, 

I have constantly used your Syr. Hypophos. Co.f 
tin cases of bronchitis for some years past, and with very!] 
■aatisfactory results. I also constantly prescribe it Itn 
ftotiier suitable eases, with eiinaJly good results. Per^ 
■'Bonal experience may perhaps be one of the best testa. \ 
Yours truly, 

THOMAS SPURGIN. 



Dcm. 

From William Howellb, Esq., M.B.Glaag., and CM,; 
late House- Surgeon, Scarborougli Hospital, and 
Western Infirmary and Eje InfinnEiry, Glasgow. 
CetJECH HoDSE, 

Talgarth, Wales, 
Mr. James I. Fellows. Gth Aitgu&t, 1891. 

Deab Sir, 

I have already expressed my opinion concerning 
yoiu" Syrup of Hypophosphites in the treatment of 
chronic and acute lun g- affection s ; aud my faith in it is 
as strong as ever. I prescribe it almost daily. 
Yours truly, 

W. HOWELLS. 



DCIV. 

From Spkncer Smyth, Esq., M.D., L.R.C.P.Lond., 
F.B.G.B.Eng.p L.S.A. ; Consulting- Surgeon, Home 
and Infirmary for Sick Children, and South Lon- 
don Dispensary for Women, Sydenham. Author of 
"On Pathology and Treatment of Puerperal In- 
sanity." 

Warleigh, 

Bournemouth, England, 
Mr. James I, Fellows. Gth Angiist, 1H91. 

Dkar Sir, 

I regard your Compound Syrup of Hypophos- 
pliitos as an admirable tonic in bronchitis and pulmonary 
affections attended with debility, and have often pre- 
scribed it in such cases. 

YourH truly, 

SPENCER SMYTH. 
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DCV. 

From John Buchanan, Esq., M.D.Glasg., M.R.C.S.Eiig ; 
' Member of General Council, Uiilversil.v of Glas- 
gow; late fienior House- Surgeon, Royal Albert 
Edmrd Inlirmary, Wigan, &e. 

116, Stanley Eoah, 
Liverpool, 
Mr, James I. Fellowb. Qth August, 1891. 

Deab Sib, 

I h^ve frequently prescribed your Syrup of Hypo- 
phosphites ill chronic bronchitis, and found it of the 
greatest value. Also, in eases of cavity and fibroid 
phthisis, it is specially serviceable. 

Yours truly, 

J. BUCHANAN. 



DCVI. 
From P. J. McBvov, Esq., L.K.Q.C.P.I., L.R.C.S.I., 
L.M. 

48, Union Squabe, 

BuEY, England, 
Mr. Jahes I. Fellows. Ith August, 1891. 

Deab 6ib, 

I beg to state that I have for a long period given 
preference to your Syrup of Hypophosphites over all 
other similar preparations tliat I know of. 

In cases of incipient phthisis, I believe I have warded 
ofif many fatal results ; and in cases of antemia, leu- 
corrlitea, chlorosis, and general struma of cliildrcn, its 
application has been most favourable as to results, and 
I shall always speak in highest praise and testimony of 
it. Yours truly, 

P. J. McEVOY. 
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DCVII. 
Prom Peederiok William Jor, Esq., L.E.CP.Edin., 
and LJf., M.fi.C.S.Eng., andL.S.A.; Medical 
OfBcer of Health, Tbetford Borough and R. District ; 
Medical Officer, Odd Fellows and Foresters, &o. 
The Beeobes, Nobthwols, 

Norfolk, England, 
7th August, 1891. 
Mr. James I. Fellows. 
Deab Sir, 

I regard your Syrup of HypcphoaphiteB as ex- 
tremely useful in cases of asthenic pneumonia, -where 
hiemic aeration is imperfect. It is a preparation that 
I have employed for a long time; and, althotigh 
there are many similar ones before the FrofessioQ (I 
have not tested their value), I believe that the pre- 
paration which emanates from your laboratory is the 
most reliable, where hypophosphitea and oxydizbig 
agents are required. 

Yours truly, 

FEEDK. JOY. 



DCVIII. 
From William Dingley, Esq., M.E.C.S.Eng., L.S.A. 
277, Camden Eoas, 
London, N., 

Qth August, 1891. 
Mr. James I. Fellows. 
Dear 8ir, 

I have used your Bjrup of Hypophosphites very 



largely for Beveral years past. I liave found it exceed- 
ingly uaefiil in some forma of bronchitis, for instance, 
in certain stages^more particularly in the convalescont 
fltage — of acute bronchitis, and in the chrouic and 
atonic forma. I have not found the benefit in acute 
bronchitis which some remarks iu your previous publi- 
cations led me to anticipate, but I may make some 
further researches in this direction. 

Yours truly, 

WM. DINGLEY. 



DCIX. 

From F. W. Jordan, Esq., L.R.C.P.Lond.. M.E.C.S. 
Eng., L.S.A. ; Medical Officer of Health, Heaton- 
Norris; late Asst, Ho use -Surgeon, Bheftield General 
Infirmaiy. 

AaiLEY House, He aton- Chapel, 
Stookpokt, England, 

Gift Atigust, 1891. 

\ Mr. Jakes I. Fellows. 
Seab Sm, 

I have prescribed your Byrup of Hypophosphites 

I for many years, and always with satisfaction. I have 

I derived the most pronounced results from it in pul- 

I monary affections, either when of a chronic character 

or during protracted recovery from acute attacks. I 

have no doubt it vrill be equally useful in bronchitis. 

Youra truly. 

F. W. JORDAN. 



DCX. 

From Andrew Speabino, Eaq., Ph.D., L.F.P.S. Glasg., 
and L.M., L.A.H.Dub.; Medical Referee, British 
Equitable Assurance Comparty. 
Shaw, Oldham, 

liANCASHlHB, EkgI^ND, 

Mr. Jambs I. Fellows. &th August, 1891. 

DeabSir, 

I have used yoTU Syrup of Hypophosphitea 
extensively m chest affections, and iavariably with most 
" 3tB. Yours truly, 

ANDREW 8PEAEING. 



DCSI. 

FromGEoaGESHEAaER,E3q.,M.D.E<lan.,L.E.C.S.Edin., 
F.L.S. ; Lecturer on Botany, Iiiverpool EoyaJ 
Infirmary School of Medicine; Senior Asst. 
Physician, Consumption Hospital ; late Besident 
Physician, Edinburgh Eoyal Infirmary. Author 
of vaiioua medical works, 

173, Uppek Parliament Street, 

Liverpool, Enoland, 
Mr. James I. Fellows. 15(/i August, 1891. 

Dear Sir, 

I have uaed your Syrup of the HypophoaphiteB 
with advantage in hroncliial affections. 

Some of iny emphysematous patients think they pull 
through the severe winters and springs with the help 
of your Hypophosphitea and cod-liver oil, in a way 
they never could under any other treatment. 
' Yours truly, 

GEO. SHEARER. 
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Dcsn. 

From D. Dougal, Esq., M.D.Glasg., F.P.P.S.Glasg., 
L.R.C.P.IiOnd. ; Member of General Council, 
University of Glasgow ; Parochial Medical Officer 
and Vaccinator,Avonda!e and Glassford ; Certifying 
Factory Surgeon ; Medical Eeferee, several Assur- 
ance Companies. 

East Ovebton, 

Btkathaven. Scotland, 

Srd September, 1891. 
Mr. [Tames I. Fellows. 
Deab Sie, 

I have prescribed yonr Syrup of Hypophos- 
phites largely in chest diseases and in cases of debility 
generally, and I have great faith in its curative powera. 
Yours truly, 

D. DOUGAL. 



DCXin. 
From Jmbph Eaton, Esq., M.B.C.P.I., L.M., L.E.G.8.I.; 
Medical Officer, Celbridge Workhouse ; Consulting 
Medical Officer of Health ; late Resident MedicaJ 
Officer, Mercer's Hospital, Dublin. 
Celbbidoe, 

Go. KiLDABE, Ireland, 

1st Seplemher, 1801. 
Mr. Jahe9 I, Fellows. 
Deab Sni, 

It gives me much pleasure to inform you that I 
have used your Syr. Hypophos, Co. with most gratifying 
results, both in private and hospital practice, for many 
years. 
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In the particular diseaaea you mention (acnte anf 
clironic bronchitis) the benefit derived from ita exhibi- 
tion is undoubted; and in phthisis, alcoholism, &c.,itB 
use has proved most Batisfactory, 

Yours truly, ~ 

JOSEPH BATOSii 



DCXIV. 

FromSTANLEiHAYHES,Eaq.,M.D.Edin.,M.E.C.8.Eng., 
F.B.3.L. ; Member of General Council, University 
of Edinburgh ; Ex-President of Worcester and Here- 
ford Branch, British Medical Association ; Medical 
Gefeiee, several Assurance Companies ; late Medical 
Officer, Malvern Dispensary, and formerly Asst. 
Physician, Royal Asylum, Edinburgh. Author of 
"Healthy Homes," &c, 

Malveen, Worcestebbhiee, 
ENai.AKD, 

1st September, 189I.J 
Mr. James I. Fellows. 

Dear Sir, 

I have used your Syrup of Hypophosphites in 
aeveral cases of chronic bronchitis, and also for patienta 
recovering from acute attacks, and have been very -well 
satisfied vdth the resaltB. This year a very severe and 
long-esisting (five years) case of bronchitis has been re- 
markably improved, chiefly by the administration of your 
Syrup, combined with inhalation of eucalyptol. 

I may add that, hke others, I find the Syrup i 
useful in very many cases of exhausting disease. 
Yours truly, 

STANLEY HAYNEa 
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DOXV. 
From A. J. Cart, Esq., L.K.Q.C.P.I., L.B.C.8.I., and 

L.M. ; late , Prosector of Anatomy and Aaat. 

Demonstrator of Chemistry, Carmichael College. 

Tebenuse, 

Co. Dublin, Ibelahd, 

1st September, 1891. 
Mr. Jahes I. Fellows. 
Deab Sib, 

I have already had many opportanities of testing 
your Syr. Hypophoa. Co., and in every case great benefit 
has been derived from its use. In phthisis especially 
I have observed its power, and in bronchitis with 
debility, and in eczema, &c., it has also aaaerted itaelf. 
Yours truly, 

A. J. CAEY. 



DCXVI. 

From PHn.ip Glover Ievees, Esq., L.E.C.P.Edin., 

L.B.C.S.I., L.M.R.C.P.I. ; Retired Surgeon, Army. 

Mount Ieveks, 

Six Mile Bridge, 

Co. Clare, Ireland, 
2nd September, 1891. 
Mr. Jameb I. Fellows. 
Dear Sm, 

I have frequently prescribed your Syr. Hypophoa. 
Co. in cases of phthisie, when in the army, with good 
results. 

Yours truly, 

PHILIP G. IEVEES. 
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DCXVU. 

From R. Macaulay, Eaq., M.D. Queen's Univ. Ireland, 
L.B.C.S.I. and L.M., L.A.H.DQb., L.M. Cootnbe 
Hosp. Dub. ; Medical Officer, Eallim'. Union Work- 
house ; Medical Beferee, several Assurance Com- 
panies. 

Ballina, 

Co, Mayo, Ireland, 
Mr. Jaiies I. Fellows. 2nd September, 1891. 

Deab Sir, 

I have prescribed your Syrup of Hypophosphitea 
for many years, and shall be glad to try it in a case of 
bronchitis, I have hitherto prescribed it for pulmonary 
plithisia and hyateria, and I have found it the most 
efiectnal remedy in inveterate cases of the latter 
affection, in all varieties of it. 

Yours truly, 

R. MACAULAY. 



DCXVIII. 
From Joseph M. Gubbins, Esq., L.K.Q.C.P.I., 
L.R.C.S.I., L.M. Coombe Hosp. Dub. ; J.P. ; 
Medical Attendant, Boyal Irish Constabulary. 
Kenmarb Castle, Hospital, 

Co. Limerick, Ireland, 
Mr. James I. Fellows. 1st September, 1891. 

Dear Sir, 

I have used your- Syr. Hypophos. Co. Fellows 
in over twenty eases of bronchitis, with the greatest 
success ; and I intend using it in future. 
Yours truly, 

JOSEPH M. GUBBINS. 
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DCXIX. 
From E. W. Carter, Eaq.,M.D.Caleutta, M.R.C.S.Eng., 
L.B.A. ; Surgeon, Weymouth and Dorset Comity 
Royal Eye Infirmary ; late Surgeon, Weymouth 
Royal. Hospital ; retired Deputy Burgeon -General, 
Army. 

13, Gloucester Row, 

Weymouth, Emoland, 
2nd September, 1891. 
Mr. James I. Fellows. 
Dear Sir, 

I have much pleasure in stating that in the 
chronic forms of bronchitis, with a tuberculous tendency, 
I place great reliance on your Symp of the Hypophos- 
pMtea ; and I do not know of any other preparation 
which can be so satisfactorily depended apon. 
Yours truly, 

K. W- CARTER. 



DCXX. 
From James Alexandeb Dewar, Esq., M D.Edin., 
L.R.C.S.Edin. ; Consulting Surgeon, Arbroath 
Infirmary ; Medical Officer, Arbroath and St. 
Vigeans Combined Poorhouae ; Surgeon to Post 
Office and Admiralty, Arbroath ; Medical Referee, 
several Assurance Companies. 

18, Hill Terrace, 

Arbroath, Scotland, 
Mr. James I. Fellows. 2nd September, 1801. 

Dear Sib, 

I have prescribed Syr. Hypophos. Co. (Fellows) 
for many years, chiefly for : — 
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(1) Chronic bronchitia, especially with a relaxed 
condition of the bronchial mucoua membrane, and with 
copious expectoration. 

(2) General debility, from whatever cauBe, and all 
affectiona complicated with neurasthenia. 

(8) Convalescence from acute diseaaea. 
I have had great eatisfaction in the use of year 
preparation. 

Yonrs truly, 

JAMES A. DEWAE. 



DCXXI. 

From J. W. Admen, Eaq., L.E.C.P.I., M.B.C.S.Eng., 

L.M. Rotunda Hosp. Dub.; Medical Officer, 

Drogheda Infirmary and Fever Hospital ;Consnlt- 

ing Medical Officer of Health, Drogheda IJnioD. 

Lawrence Street, 

Dbogheda, Ireland, 

2nd September, 1891. 

Mr. Jambs I. Fellows- 
Dear Sir, 

I have naed your Syr. Hypophoa. Co. Fellowa 
for some years, both in hospital and private practice, in 
chest affections and wasting diseases in males and 
femalea about the age of puberty, and I consider it a 
very valuable remedy. 

Youra truly, 

J. W. ADBIEN. 
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DCXXXI. 

{Translated.) 
From Dr. Meroier. 

MONTABOIB, 

LoiRET, Fkange, 
lOth November, 1887- 
Mr. Jakes I. Fellows. 
Deas Sir, 

I recommend your Syrup of Hypophosphitea 
with t)ie greatest confidence to Bucb of my patients as 
suffer from bronchitis and phthisis. As an instance, it 
was completely successful in the case of a young girl 
who was troubled with chronic bronchitis, and who had 
previously been treated by one of the moat distinguished 
practitioners in Bheims. 

Your truly, 

MEBCIEfi. 



DCXXni. 

{Translated.) 

From Dr. Adolf Tobbitz. 

PoBTPLATZ, 2, 

Gbatz, Austria, 

28tk March, 1890. 
Dr. Adolf Tobeitz states that he has repeatedly 
used Fellows' Syrup of Hypophosphites for antemic 
COnYftlescents, and also in chronic bronchial catarrh, 
and in one case of tuberculosis, with very satisfactory 
results. 
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LETTERS REFERRING MORE ESPECIALLY 
TO NERVOUS AFFECTIONS. 

1 

DCXXIV. 
From James Black Noble, Esq., L.E.C.P.Edin., and 
L.M., M.E.C.S. Eng. ; late Asat. Physician, London 
Uomceopathic Hospital. 

51a, Trinity Square, 

London, 8.E., 
Mr. James I. Fellowb. llth August, 1891. 

Dear Sir, 

I am very familiar with your preparation, the 
Syrup of Hypophosphites, having for several years con- 
stantly prescribed it in a variety of diseases, but more 
especially in those of the respiratory and nervous 
"ioura truly, 

J. BLACK NOBLE. 



DCXXV. 
From J. K. Baines, Esq., M.R.C.S.Eng., L.S.A, 
Medical OiEcer and PubUc Vaccinator, Appleton 
District, Northallerton Union ; Medical Referee, 
Prudential Assurance Company; late Asst. Sur- 
geon, Fever Hospital and Workhouse Infirmary, 
Liverpool. Autlior of " Letters upon Diet." 
East Cowton, Northallerton, 

Yorkshire, England, 
Mr. James L Fellows. lltk August, 1891- 

Dear Sir, 

In reply to your letter, I can only re-affirm my 
perfect confidence in your preparation (8yr. Hypophos. 



FELLOW'S' SYRUP OF HYPOPHOSPHITES. 



Co. Fellowa), which I have prescribed for more than 
ten years now. During that period, as well aa pre- 
viously, I have tested various other preparations con- 
taining — or professing to contain — proportions of 
phospliatic compounds ; and I can conscientiously say 
of yours, Palmam qui meruit ferat. 

1 Lave already testified to the beneficial effects I 
have obtained from the use of your preparation in all 
diseases of the respiratory organs ; but I can also give 
unqualified testimony to its efBcacy in cases of ex- 
haustion and nervous depression from fevers and in- 
dammatOFy diseases, and also during convalescence, &c. 
Yours truly, 

J. K. BAINES. 



DCXXVI. 
From J. ViKCENT Bell, Esq., M.D. St. Andrews, 
L.R.C.P.Lond., F.E.C.S.Eng. ; Consulting Sur- 
geon, St. Bartholomew's Hospital, Chatham ; 
Admiralty Surgeon ; late Surgeon, Rochester and 
Chatham Dispensary, and House-Sui^eon and 
Kesident Accoucheur, St. Thomas's Hospital. 
Star Hill, 
RocHESTEB, England, 
Mr, James I, Fellows. 29ift August, 1891. 

DsAb Sir, 

I have been testing your Syrup of Hypophos- 
phites in many cases of bronchitis, and have had reason 
to be gratified with the result, so far, especially in those 
instances whfere the disease was concurrent ivith defi- 
cient nerve-tone. I shall gladly make furtlier trial of it. 
Yours truly, 

J. VINCENT BELL. 
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DCXSVIl. 
From J. P. Balbisnib, Esq., L.R.C.P.Edin., L.R.C.S. 
Edin., and L.M. ; Medical Officer and Public Vac- 
cinator, Staveley District, Kendal Union ; Medical 
Referee, Prudential Assurance Company, ko. 
Stanley Bank, SiiVELEy, 

Eendajl, England, 
Mr. Jaues I. FfiLLOwa. 2&(h August, 1891. 

Deak Sir, 

I know by past experience that in ceilain 
nervoua disorders, and in the exhaustion following 
fevers, your Syrup of Hypophoaphites ia a most valuable 
Yours truly, 

JOHN P. BALBIRNIE. 



DOSXVIII. 

From Henry Slokach, Esq., M.D. St, Andrews, 
M.R.C.S.Eng. ; late Surgeon-Major, 87th South 
Oork Militia, and Surgeon, P. and 0. Company. 
Watergate Teerace, Banbon, 

Co. Cork, Ireland, 
Mr. James I. Fellows. lei September, 1891. 

Dear Sir, 

Allow me to express my wUlingnsBs to aid you 
in your desire to make the value of your excelleat 
preparation, Syr. Ilypophos. Co,, move widely known. 
I have hitherto used it as a tonic, and with most 
favourable results, for debilitated patients. I have been 
greatly pleased with its beneficial effects in several oasea 
of nervoua exhaustion — in fact, in all cases where 
nervine tonics are demanded. 

Tours truly, 

H. SLOEACH, 
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DCXXIX. 

From Naunton Dayibs, Esq., L.R.C.P.Edin., F.E.C.S..! 
Ediii.,L,M, ; S.irgeon,Pencoed Works andBrynwith-l 
Colliery. 

Cab Dkb House, Brsdoeod, 
Ol&moroan SHIRE, England, 
. James I. Fellows. 2nd September, 1891. 

Deab Urn, 

I have used your Sjr. Hypophoa. Co. for many 
Vjrears, and have tbe highest opiiiioD of its therapeutio 
Pvalue in the great range of cases where the nervoas 
' Byatem falls helow par. 1 always have it within reacli, 
and have often ua. d it with marked benefit in old- 
standing cases of bronchitis, where the expectoration la 
excGSsive and the strength low. 
Oiyeu with lemonaide, youi prepaiatioii of Hypophoa- 
Vpliites makes a very pleasant drink, 

Youra truly, 

NAUNTON DAVIES. 



DCXXX 
[ Prom H. B. Foster, Esq., L.'R.C.P.Edin., L.F.P.S. ] 
Glaag., L.M.R.C.P.I. 
NoBTHciiBBitLAND House, 
Albert Pabk, 

Melboubne, Australu, 
2mh July, 1891. 
I have much pleasure in testifying to the great 
illence of Fallows' Compound Syrup of Hypophos- 
diites as a remedial agent. 

I have used it for many years past with great success 
in all cases where the nervous system ia deficient in 
tone, as, for instance, in convaleecenoe from fevers, in 



L 
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general debility, in mental eshaustion, &a., &o., and T 
have every confidence in recommending it as a truly 
valuable remedy. 

H. B. POSTER. 



DCXXXI. 

From H. E. Wiluams, Esq., L.B.C.P.Edin., 

M.R.C.S. Eng. 

137, High Stbeet, 

Pkaskah, 
Victoria, Adstralu., 
Mr. James I. Fellows. Sri Avgust, 1891. 

Dear Sir, 

It affords me great pleasure to testify to the 
excellent effects I have almost invariably observed fiom' 
the use of Follows' Syrup of 'HypophoBpniteB in chionio 
pulmonary diseases, and also in nervous dlsordera re- 
sulting from overwork and mental strain. 
Yours truly, 

H. B. WILLIAMS. 



"DCXXXir. 

(Translated.) 
From Dr. Emil von Stoffeli.a, Professor of Patho- 
logy and Tberapeuties, Vienna University. 



Vienna, Aubtbia, 

nth July, 1890. 
I have repeatedly used Fellows' Sjrup of Hypo- 
phosphites, and have obtained the most satia&otory 
results witii it, especially in cases of neurasthenia due 
to anemia. 

EMIL VON STOFFELLA. 
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LETTERS BBPBBEINQ TO VA.BIOUS 
AFFECTIONS; ALSO LETTERS OF 
GENERAL COMMENDATION. 



DCXXXin. 

(Translated.) 
From Dr. A. Putal, late Military Surgeon. 



HfiBAULT, E'bancb, 

18ift Ncrvember, 1887. 

Mr.- James I. Fellows. 
Deab 8ir, 

As the result of my experience, I authorise you 
to aay to all who are suffering from debihty and fever, 
what I myself say to them, viz. : — " Fellows' Syrup 
of Hypophosphites will give you back your health — and 
that is the best of all fortunes." 

I consider the bitter taste of the preparation an in- 
dispensable characteristic; it just gives the "fillip" 
that is needed to brace up the relaxed system. 
Yours truly, 

A. DUVAL. 
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DCXXXIV. 
{Transiated.) 
From Dr. Camille GfiaAKD, Licenciate in Physical 
Science ; late Lecturer on Mineralogy at the Colidge 
de France, and Professor at the Ecole Pratique des 
Hautes Etudes. 

MONTCQRNBT, 

AlBNE, FSASCE, 

Wth Novmiber, 1887. 
Mr. James I. Fellows, 



De; 



; Sib, 



mtinually prescribing your Syrup of 
Hypophospliites in all the cases of vital decay and 
lingering convaleacence that 1 meet with in mj practice ; 
and I have brought about positive resurrections with 
it 1 (Although tlua expression may appear exaggerated, 
it accurately represents my idea.) 

For about the last six months I have been giving 
it in very small doses to a weak, lymphatic child, ■who 
at the commencement of the treatment was drooping 
and without appetite. By the sole use of your pre- 
paration my little patient has regained both appetite 
and strength and has now a fine appearance of 
health. 

I intend to make an extensive use of the Syrup in 
diseasoB of children. It appears to me that it can be 
advantageously given in many cases in place of cod-liver 
oil and of the syrups of horse-radish and phosphate of 






Yours truly, 

OAMILLE CitEABD. 
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DCXXXV. 

(TraTislated.) 
From Dr. Marc Butaud. 
bourganedf, 

Cbeuse, France, 
Mr. James I. Fellows. 29th November, 1887. 

' Deab Sib, 

I have frequently used your Compound Syrup 
of Hjpophoaphitea, and I have been satisfied with its 
effects* in convalescence from acute diseases. The 
renewal of strength and appetite seemed to me to be 
rapidly brought about by its use. 

Yours truly, 

MARC BUTAUD. 



DCXXXVI. 

{Translated.) 

From Dr. Bonnefon, Physician of the First Class to 

the Ministry of the Interior at Cadillac. 

Cabillao, 

GiRONDE, France, 
Mr. James I. Fellows. 18th November, 1887. 

Dear Sir, 

Your Syrup of Hypophdsphites has yielded me 
excellent results in the debility of young children, and 
also in all cases where the -muscular fibre has become 
relaxed and the nervous system is in need of a tonic. 

It is likewise superior to the antiscorbutic syrup, and 
should be preferred to all therapeutic agents in cases of 
atony of the viscera (stomach, liver, and intestines.) 
My experience of it has been thoroughly satisfactory. 
Yours truly, 

BONNEFON. 
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DCXSSVII. 

{Translaled.) 
Fcom Dr. L. Poussii;. 
Makvejols, LoziRE, 

Feancej IGtk November, 1887. 

Mr. Jameb I, Fellows. 

Dear Sib, 

I have prescribed your Syrup of Hj'pophoapliites 
for several of my-patienta, but I specially insisted oa 
its being talien in the two following cases ; — 

Tiie Jirat was a woman of forty-one, debilitated by 
prolonged fungous mptriUs. The metritis was con- 
siderably relieved by scraping and by the application of 
iodoform dreBBinga ; whilst the general health of the 
patient waa much improved by the use of your Syrup 
(which she is etill taking). I have given it to her, in 
tonic doses, during the past eight months, only stopping 
it at rare intervals ; and I find she has tolerated it 
well. 

The second ease was that of a httle girl, ten years 
old, who suffered from headache, due to rapid growth. 
She soon improved under a course of your Syrap, but 
her mother, thinkiug it as well, caused her lo leave it 
o£F, when she at once relapsed into her former con- 
dition. The Syrup was again called into requisition 
with good effect ; and this time the cure was permanent, 

I was anxious to mention theee two cases to yon, 
as they appear to me most conclusive. 

Your a truly, 

L. pouasifi. 
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DCXXXVIII. 
(Translated.) 
From Dr. 0. Lamarre. 
HoNFLEUR, Calvados, 

France, I9th November, 1887. 

Mr. James I. Fellows, 
Dear Sir, 

1 can vouch for the excellent effects of your 
Syrup of Hypophosphites, the more so as I have tried 
it on myself, as well as prescribed it for one of my 
relatives and for several patients who needed a rapid 
bracing up. 

Yours truly, 

0. LAMARRE. 



DCXXXIX. 

(Translated.) 



fVom Dr. Kakolv Kbtli, Professor of Medicine at the 
Boyal University of Buda-Pest. 
UjvilAg Utcza, 16, 
Buda-Pest, Hu^^gary, 

28(fe August, 1890. 

I have used Fellows' Syrup of Hypophosphites, 
with excellent results, for aneemic patients, and 
especially for those with bad digestive powers, 

K. KETU. . 
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DCXL. 

(Translated.) 

From Dr. Ignatz Bergeb, Emeritu s- Assistant Pro- 

fesBor at the 1st Gynfficological Hospital, Buda-Pest. 

Vaozi Kokut, 19, 

BuDA-pEST, HUNGABY, 

mth July, 1890. 
Mr. James I. Fellows. 
Dbah Sik, 

I have used your Syrup of the Hypophosphites 
in the disease known as Morbus Basedow, and also in 
diseases of women, due to anfemip,, with splendid resnlts. 
Yours truly, 

IGNATZ BEEGER. 



DCXLI. 
From N.J. Bhtlee, EBq.,L.E.C.P.I., L.S.C.S.I.; late 
Physician to tJie Maison de Sant4 and St. Paul's 
Dispensary, Dublin, and Asst. Surgeon Boyal 
Longford Rifles. Author of " Tea and Tea-Poiaon- 
ing," &e. 

19, AsHFORD Road, 

Eastbourne, England, 

Itk August, 1891. 
Mr. Jaheb I. Fellows. 
Dear Snt, 

I have frequently prescribed your Syrup of Hypo- 
phosphites with very great benefit in cases of ohildrea 
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saileriiig from the effects of the vicious system of 
cramming, now nnfortunately so common in our public 
schools. 

The last case of the nature mentioned occurred in 
March. A little boy, set. 7 years, had been for some 
time under the care of a medical man who diagnosed 
hydrocephalus, and treated accordingly. The history 
of the. case, however, revealed its true nature, and I at 
once prescribed drachm doses of your preparation. 
Before he had finished the second bottle, he was quite 
well, and he has remained ao ever since. 

Yours truly, 

N. J. BUTLER. 



DCXLH. 
From Herbeht A. Laurence, Esq., L.D.8.R.C.S.L, 
D. D.S.Wisconsin ; Dental Sui^eon to the Ealing 
Cottage Hospital. • 

4, WiNDaoK Road, 

Eauno, London, W., 

5th August, 1891. 

Mr. Jaues I. Fellows. 
Dear Sir, 

I beg to testify to the liigh qualities of your Syr. 
Hypophos. Co., having recommended it to many, and 
always with beneficial results. My wife has personally 
benefited by it. 

Yours truly, 

HERBERT A. LAURENCE. 
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DCXLIII. 

From Thom«.b Small, Esq., L.R.C.P.Edin., M.E.C.S. 
Eng., L.8.A.; J.P. ; Surgeon-Major, Lineolnshire 
Artillery Volunteers ; Deputy Coroner for Liu'coln- 
shire. 

Boston, Lincolnshire, 

England, 
5th August, 1891. 
Mr. James I. Fbixowb. 
Dear Sir, 

I have frequently prescribed your Syrup of 
HypophospMtes, and have found it of great value. 
Yours truly, 

T. SMAIJj. 



DCXLIV. 
From E. F. Bindloss, Esq., L.R.C.P.Iiond., M.B.C.S. 

Eng. ; District Medical Officer, Greenwich Union ; 
Acting Surgeon 2nd V. Batt. (Queen's Own) EoyU 
West Kent Begt., &c., &c. 

241, New Cross Bo ad, 
London, S.E., 

lj(.Sej3(em6er, 1891. 
Mr. Jakes I. Fellows. * 
Dear Sib, 

I have found your Syrup of Hypophosphitea a 
very valuable tonic. 

YouTB truly, 

E. F. BINDLOSS. 



FELLOWS- SYRUP OF HYPOPHOSPHITBS. 



DCXLV. 

Prom Joseph Evans Smith, Esq-. M.E.C.S.Eng.,L.S.A.; 
MedieaJ Officer, 5th District Mailing Union ; for- 
merly Houee-Surgeon Hereford Infirmary. Author 
of " A. Popular' Treatise on Indigestion." 
Brook House, Snodland, 
Kent, Engiand, 

Qth August, 1891.- 
Mr. James I. Fellows. 
Dear Sir, 

I have prescribed your Syr. Hypophos. Co. for 
several years for various forms of debility, And have 
found it very useful and efficient. 

Yours truly, 

J. EVANS SMITH. 



DCXLVI. 
From John Hat Mom, Esq., M.D.Aberdeen, M.B. and 
CM. ; late Civil Surgeon A.M.D., South Africa. 
Newhall, 
Burton -on-Trent, England, 
eth August, 1891. 
Mr. James I. Fellows. 
Dear Sib, 

During the last two or three years I have 
frequently had occasion to prescribe your Syr. Hypo- 
phos. Co. (Fellows), and invariably with the best results. 
Yours truly, 

JOHN HAY MOm. 
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. DCXLVII. 
From J. W. Pratt, Esq., L.B.C.P. Edin., and L.M., 

M.E.C.S.Eng., L.S.A. ; Medical Officer of Healih, 
Wiveliacombe Urban District; Certifying Factory 
Surgeon; late Medical Officer, S.S- "Somerset- 
shire." 

Bourne House, 

WlTELISCOMBE, 

Somerset, EnqiuWD, 

7tk August, 1891. 
Mr. James I. Fellows. 
Deab Sir, 

I have used your good Syrup very extensively, 
and I often take it myself. 

Yours truly, 

J. W. PRATT. 



DCXLVIII. 
From Samuel Baglet, Esq., L.E.C.P.I. and L.M. ; 
Medical Beferee, British Workman Assurance 
Company. 

229, Clowes Street, West Gorton, 
Manchester, Eholand, 

nth August, 1891. 
Mr. James I. Fellows. 
Dear Sir, 

I have been in the habit of using and ordering 
your preparation of the Hypophosphitea for a number of 
years ; and always with satisfaction. 
Yours truly, 

SAMUEL BAGLEY. 
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DCXLIX. 
From John Babt, Esq.. L.B.C.P.Edin., and L.M., 
L.B.C.S.Edm., M.B.C.S.Eng. ; late Medical 
Officer of Health, Totnes Urban District ; retired 
Surgeon- Major, Indian Army. 

The Crescent, 

Bedfoed, Enol&nd, 

22nd August, 189L 
Mi. Jaues I. FELUiwa. 
Dbak Sib, 

I have for some years been in the habit of freely 
using your Symp of Hypophosphites in any casea in 
which it was inieated, and have found it a most useful 
preparation. Youra truly, 

J. BABY. 



DCL. 
From P. F. W. Bluett, Esq., L.B.C.P.Edin., and 
L.M., L.F.P.S.Glaag, ; Surgeon Odd Fellows, 
Foresters, and other Clnbs ; Medical Beferee, 
several Assurance Companies. 

Leek, Staffs, 

England, 
6tk August, 1891. 
Mr. Jahes I. Fellows. 
]>EAs Sir, 

I use your Syrup of Hypophosphites very largely, 
and have found it an invaluable medicine. As a tonic 
after the epidemic of influenza, I have had very good 
results with it. Yours truly, 

P. F. W. BLUETT. 
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DGLI. 

[ From MiTTHEW Shirley. Esq.,L.E.C.P.Edin.,L.F.P.S, 
Glasg. ; Medical Officer, Hunslet Workhouse. 
Pbospect House, 
Bbbston Hill, 
Leeds, Enoland, 
Mr. James I. Fellows. Qth August, 1891. 

Dear Sir, 

I should suppose there are few in Leeds who 
preecribe your Syrup of Hypophosphites more freely 
t than I do. At the Huuslet Workhouse we use about 
I a dozen bottles of it per month, I have ordered it now 
[ for some years as a general restorative, and I know of 
no combination or preparation equal to it (certainly 
' .not any of its numerous imitations). 
Yours truly, 

MATTHEW SHIRLEY. 



DCLK. 

From Chables WAEDEN.Esq., M.D.Aberdeen, F.B.O.S. 
Edin., M.R.C.8.Eng., L.S.A.; Senior Hon. Sur- 
geon, Birmingham Ear and Throat Hospital, 
Birmingham and Midland Counties Royal Ortho- 
pedic and Spinal Hospital, and Birmingham Royal 
Deaf and Dumb Institute ; &c.. See. 

SI, Newhaij. Street, 

BntMINUHAM, 

I Mr. James I. Fellows. 1st September, 1891. 

Dear Sib. 

I am constantly prescribing and recommending 
your preparation, Syr. Hypophoa. Co, Fellows, because 
I think it is an exoellsnt one and most efficacious. I 
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find it very useful in the treatment of all rachitic cor 
ditions of ohildien. 

Yours truly, 

CHABLE8 WARDEN. 



DCLIII. 
From John J. Walsh, Esq., L.B.C.P.Edin., and L.M., 
L.R.C.S.I., L.M. Eot. Hoap. Dub.; J.P. for Co. 
Waterford ; Medical Officer, Ardflnnan Dispensary 
District ; Surgeon, Eoyal Iriah Constabulary. 
fciuiBTiLLE, New Castle, 

Clonubl, Ireland, 
Mr. James I. Feixowb. 2nd September, 1891. 

Deab Sib, 

I have for a long time been in the habit of 
prescribing your Syrup of Hypophosphitea for debility, 
and in the aniemia peculiai* to young women, and 
always with the best results. 

Yours truly, 

JOHN J. WALSH. 



DCLIV. 
From WnjJAM E. Goodfbllow, Esq., M.E.C.S.Eng., 
L.y.A. ; Surgeon, Eoche and St. Austell United 
and other Mines. 

Chuech Cottage, Eoche, 

Cornwall, England, 
Mr. Jaueb I. Fellows. 1st September, 1891. 

Dear Sie, 

I continually prescribe your Syrup of Hypo- 
phosphites, with which I am well satisfied. 
Yours truly, 

WM. E. GOODFELLOW. 




DCLV. 
From Chakles E. Sckfieu), Esq., L.E.C.P.Lond,, 
M.R.C.S.Eng., L.M.; formerly Eesident Medioal 
Officer, Birmingham Lying-in Hospital ; Medical , 
Superintendent, Droitwicli Lunatic Asylum, and 
Medical Officer, National S.8. Co. 
22, HoLVHEAD Road, 

HanDSWOBTH, BlBM INGHAM, 

1st September, 1891. 
Mr. James I. Fellows. 
Deab Sir, 

I have never tried your Syr. Hypophos. Co. 
FellovcB in bronchitis, but in other cases I have found 
it to act very much to my satisfaction. 
Yours truly, 

CHAS. E. BUPFIELU. 



DCLVI. 
From R. Babeington Cooke, Esq., L.E.C.P.Edin., J 

F.E.C.8.Edin.,M.E.C.8.Eng.,L.S.A., B-A.Lond., I 
F.L.S. ; Consulting Surgeon, Scarborough Hospital I 
and Dispensary ; Hon. Surgeon, Boyal !Morth Sea-<J 
bathing Infirmary; formerly House Surgeon, BathV 
United Hospital, and Aast. Accoucheur, King's Col-fl 
lege Hospital, London. 

Esi'LAKADE GaSDENS, 

SoABBOHouiiB, England, 
2nd Scpietiiber, 1891. 
Dr. Cooke haa been in' the habit of prescribing^ 
Fellows' Syrup of Hypophoaphites for many yet 
past with great benefit to his putients ; and he condnueaj 
to do so. 
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DULVn. 
From J. Seymour Metfohd, Esq., M.B.C.S.Eng., 
L.S.A.; Hon. Surgeon, Clifton DiBpensary; Sur- 
geon, Clifton Dispensary for Ear Diseases; Ittte 
Asst. House- Snrgeon, Bristol Eoyal Infirmary. 
84, West Maij., Clifton, 

BBiaTOL, England, 
Mr. James I. Fellows. 2nd September, 1891. 

Dear Sib, 

I have a high opinion of your Syrup of Hypo- 
phosphites, and use it constantly in my own family, &c. 
Yours truly, 

J. SEYMOUR METFOED. 



DCLVin. 
From Richard Callan, Esq., L.R.C.P.I., L.E.C.S.I., 
- L.M. Coombe Hosp. Dub. ; Medical Officer. 
Termonfeckin Dispensary District; Medical Atten- 
dant, Royal Irish Constabulary ; Medical Referee, 
Prudential Assurance Company. 

ToGHER House, Dunlbbb, 
Co. Louth, Ireland, 
Mr. Jahes I. Fellows. 2nd September, 1891, 

Dear Sir, 

I shall be liappy to try your Syrup of Hypophoa- 
phites in chronic bronchitis, I have reason to infer 
that it should prove valuable in chronic bronchial 
affections, from its unquestioned value in other en- 
feebled and debilitated conditions of the system. 
Yours truly, 

RICHD. OALLAK. 
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DCLEC. 

From H. Kazeby Hakbinoton, Esq., L.R.C.P.I. and L.M., 
M.R.C.S.Eng. ; Medical Officer, Post Office; Medi- 
cal Eeferee, several Assurance Companies. 
1, WoODCH«RcH Boas, 

BiKKENHEAD, England, 

2iid September, 1891. 
Mr. James I. Fellows. 
Peas Sir, 

Whenever I have prescribed your Syr. Hypophos. 
Co., I have found it extremely satisiactory. 
Yours truly, 
H. NAZEBY HABBINGTON. 



DCLX. 
From WiLLUM McCandlisb, Esq., M.B.C.B.Ei^. ; Pa- 
rochial Medical Officer and Vaccinator, BaJfron, 
KiUeam, and Fintry; Medical Officer of Health, 
Baltiron; ('ertifying Surgeon, Ballindalloch Cotton 
Mill; Medical Beferee, several Aasurance CompaiiieB. 
Cremanhen, 

Balfbon, Scotland, 

ls( September, 1891. 
Mr. James I. Fellows. 
Dear Sir, 

I have used your Syrup of Hypophosphites for 
years withexcellentresults. Besidea the ordinary diseases 
for which it is used, I prescribe it in all cases of tubercular 
joint diaeaae, with the best residts. 

Yours truly, 

W. McCANDIilSH. 
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DCLXI. 
From 0. J. Douglas, Esq., L.R.C.P.I. and L.M., 
L.B.C.8.1. ; late Surgeon, Dnion and Cunard 
£.M.S.S. Companies. 

TuLLEv House, Killeshandka, 
Oo. Cayan, Ireland, 
Mr. James I. Fellows. 2nd September, 1891, 

Dear Sir, 

I have been in the habit of ordering your Syrup 
of Hypophosphites for some time in various diseases, 
and always with benefit where indicated. 
Yours truly, 

C. J. DOUGLAS. 



DCLXII. 
From WiLUAM E. Heath, Esq., M.E.C.S.Eng., L.S.A. ; 

Medical Officer, Manchester and Salford District 
Provident Society'sConvaJescent Home, Southport; 
kte Surgeon, Manchester South Hospital tor Dis- 
eases of Children, and Jlanchester Institute for 
Diseases of Ear, and Senior Honse- Surgeon, Boyal 
Infirmary, Manchester. 

46, HooHTON Street, 

Southport, England, 
Mr. James I. Fellows. "Jth September, 1891. 

Dear Sir, 

I am in the habit of using your Syrup of Hypo- 
phosphites very frequently, and I am much pleased with 
the resnlts. 



Yours trul" 



ILL] 



WILLIAM fi. HEATH. 
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DCLXUI. 
From Charles Tatlor, Esq., M.E.C.S.Eng., L.S.A. ; 
Member of the Sanitary Inatitote. 

3, LORAINE BOAD, 

HoLLOWAi, London, N., 

1th September, 1891. 
Mr. Jahes I. Fellows. 
Deab Sir, 

1 have a high opinion of the value of your Byrup 
of Hypophoaphites as a therapeutic agent in cases ^ 
anemia and nervous debility. I have also found it ex- 
ceedingly uaeful in eases of atonic dyspepsia. 
Yours truly, 

CHAS. TAYLOR. 



DCLXIV. 

From WiLLLua O'Neill, Esq., M.R.Edin., L.E.C.S. 
Edin,, L.M.; Medical Officer, Mitchelstown Union 
Workhouse ; Medical Referee, several Assurance 



Mitchelstown, 

Co. Cork, Ireland, 

&id September, 1891. 
Mr. Jambs I. Fellows. 
Dear 8ik, 

I have a high opinion of your Syr. Hypophos. Co., 
and frequently prescribe it. 

Yours truly, 

WM. O'NEILL. 



FELLOWS' SYRUP OF HYPOPHOSPHITES. 



DCLXV. 

From J. W. Maetin, Esq., M.B., CM., L.R.C.P., 

L.B.C.S., L.F.P.S.Glaag. 

Albert Pask, 

Melbourne, Australia, 
Mr. James I. Fellow9. 2Zrd July, 1891. 

Deak Sir, 

I have prescribed Fellows' Syrup of the Hypo- 
phosphitea for some years, both in hospital and private 
practice, and have found it beneficial in cases of anffimia 
and simUar complaints. In all diseases with a tuber- 
culous tendency it usually gives good results. 
Yours truly, 

J. W. MARTIN. 



DCLXVI. 

{Translated.) 
From Dr. Triviot. 
104, Boulevard de la Croix Bousse, 
Lyons, France, 
Mr. Jaues I. Fellows, 15th November, 1887. 

Dear Sir, 

Your Syrup of Hypophosphites has given me 
the best results. I find that it keeps well and is 
generally taken without difficulty. 

In a case of nervous debility, a dose of 2J toaspoon- 
fula caused some movements of the tendons, but at the 
same time stimulated the patient's appetite. In four 
oases of dyspepsia, connected with gastritis, it restored 
the digestive power and the appetite, improving the 
assimilation and, consequently, restoring the strength 
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and the lost flesh. In the case of some patients who 
were suffering from softening of the brain, it was. almost 
the only remedy that could battle with this trying 
disease. 

I have also prescribed it Buccessfully in serious cases 
of antemiadue to the languor following chronic articular 
rheumatism. Patients suffering from chloro-antemia, 
likewiae, soon have the satisfaction, under the influence 
of this precious remedy, of seeing those attacks of 
feverishness disappear, which are bo frequent during 
the night in debilitated persons who have overworked 
their nervous system and lost the power of digesting 
in their accustomed way. 

I prescribed your Syrup for a native of Savoy who 
had come to Lyons to be treated for chronic gastritis 
accompanied with vomiting, due to slow poisoning. 
After taking it for three weeks, he was able to leave for 
his home. 

Yours truly, 

TRIVIOT. 



DCLXVn. 

(Translated.) 
From Dr. Felk Kanders. 
eohluakkt, 1, 

Vienna, Austria, 

25(A July, 1890. 
I have used Fellows' Syrup of Hypophosphitea 
in cases of antemia and chlorosis, and also in convales- 
cence after severe illness, and I have obtained good 
effects from it, 

F. KANDERS. 
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DCLXVin. 

{Translated.) 
From Dr. Febnamdo La Moneda. 
Necochea, 
Protinoe of Buenos Aikes, 
Abgbntine Republio, 

27th March, 1891. 
Mr. Jaues I. Fellows. 
Deas Sm, 

In my practice, both in Spain and in the Argen- 
tine Eep.ubllc, I have used your Syrup of Hypophos- 
phites, and always with good results. I have much 
pleasure in making this fact pubhc. 

Yours truly, 
FERNANDO LA MONEDA. 

DCLXIX. 

(Translated.) 
From Dr. Albebto Nazarre. 
Necochea, 
Pbovihce of Buenos Ames, 
Akgbntinb Republic, 
27th March, 1891. 
Ur. James I. Fellows. 
Dear Sir, 

I have had occasion to use your Syrup of Hypo- 
phosphites, and have always obtained very good results 
whenever I have prescribed it, especially in diseases of 
children, and in states of debility, anfemia, &c. 
Yours truly, 

ALBEBTO NAZAERE. 
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SYR;HYPOPHOS:FELLO\ 



I 



L 



TONIC-One U 
of water (ooldi, 

STIMULANT AND TONIC— Two teft-spoonfuls at meal 
UmeB In half a tumbler of water (coldl. 

For children, the dose should ba regulated according to 
age, viz., fi^Dm9 to 12 years, one-half; from 5 to 0, one-third 
and from 1 to 5, ona quarter. 

To seoure the full remadlal effect, the Syrup should 
always be LARGELY DILUTED with cold water. 



For the following diseases, begin with the Tonic 
Dose, and increase the qanntity gradnally, until the patient ex- 
perienceB the sensation peculiar to the acltun of Stryuhiiiao ; then 
diminish uhtilEUdhleelingia barely perceptible. The btakdabd thus 
ascertained should lie the established doRe, When the patient ia 
very feeble, begin with half the Tonic Dose, and proceed as above 
These liirectiona apply to cases oE Ohoanio and Fdnctional 
Disease os iee Thuoat and Ltnjos, vi?.., Phlbisis. Bronchitis, 
Asthmatic Bronchitis, Asthma, Diphtheritic Prostration, Dyspjueo, 
and Cough produced by Mucous Obslruotion. Also to Chorea, 
Accidental and Constitutional Epilepsy, Chronic Diairhcea, In- 
continence of Urine, Paralysis Agitana, Ansemia, Iieucorrhcea, 
Kearalgia, and Marasmus. 

Employ the Tonic Dose for SleeplessnesB, Loss ol 
Memory, Loss of Voice, Lack of Energy, Timidity, Despondency, 
Night- Sweats, Dyapcpsia, Hysteria, and HjpoGhondria ; Palpita- 
tion and interrupted action of the Heart, Weak Respiration, and 
Oeneratlve Incapacity ; UoarBehees, Wheezing, and Pulmonary 
Consamption with Hemorrhage ; Debility at change of Iiife, 
DiiEoult oi Painful Partuiition, UabiUly to Abortion. Strumous 
Diseases. Debility from Fevers or from Residence ' " ' "^' 
healthy Localities, and Debility from Old Age. 
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Stimulant Does: in cases of Coma, andot Poisoning from 
Opi um-prepa.rations, CbJorul, or Alcoliol, give the Stimulant 
Do so, to be rfiptiattid every half -hour uutil coneciousness is restored ; 
then the Tonic Dose, as directed. 

Half-Tonic Doee: ForBd¥ancedCspillarjBronohitis,and 
Congeation of the Lungs, give the Half- Tonic Dose, to be repealJid 
evetj twenty minutes until vitality is established ; and then givo 
full TonioBoBBB three times daiij. 



5PE0IPI0 EPFEOTS OF FELLOWS' SYPOPHOS- 
PHIIES, AHD mSTSTCTIOHS FOE DSE. 

To SiQinLiTK tiiE Appetite. — Take ball the Tonic Dose, as 
directed, in very oold (not iced) water, fittoon minutes belore 

To Btihulitb DiDESTioN iXD AssimiATioN.— Take half the 
Tonic Dose, during mealtime, in water. 

To Incbeabe KAPtnLv in Wewht. — Take the Tonic Dose, as 
direuted, and drink plenty o( new milk with the food. 

To SoHTUN Mental Exertion. — Mix two tea-spoonfuls in a 
I tumblerful of cold water, and drink small quantities occasionallj 
I during the hoais of intellectual work. 

To Ovehooue IsToiioiTigs, — Take two or three tea-spoonfuls 
n a wine-glassful of water. 

To GiVB PowBB TO THE Vocii, Choiu)s.— Take Uie TonioDose 
fifteen minutes before singing. 

In old phlegmatic subjeeta, when mucous expectoration is difficult, 
the Tooio Dose repeated every two hours will effect the removal 
of the muouB with little effort. 

To PuEVBNT Becurbbnob OK NioH I- SWEATS .—Take the Tonic 
Dose at each meal and at bed-time. A stimulus is thus imparled 
to the nerves which are connected with the Bweat-glands. 

To Fbevent Sweatwo Hands and Feet (when caused bj 
Debility).— Take the Tonic Dose, as directed. 

Fob Gonvalebckncb fromTyphoid and other low Fevers, and 
lor Debility from residence in hot oi malarial localities, employ 
the Tonic Doee. 

lo Strbkothen and Develop NnaaiNO lNrA)4T8._-Let the 
mother take the Tooio DoBe, as diiected, with the food. 
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SAFEGUARDS AQAINST SUE5TITUTI0IT. 

Fellows' Syrup of Hjpopbospliitea ia dispensed in 
bottles containing 8 oz. and 15 oz. by measure ; tbe 
address, fellows & Co., St, John, N.B., is blown on the 
bottle, and the name, J. I. Fellows, St. John, N.B., is 
in watermark upon the yellow wrapper. The bottle ia 
hermetically corked, and is sealed with crimson gelatine. 
The Syrup is heavy and shghtly alkaline, has a 
pleasantly bitter taste, and deposits a Hocculent brown 
precipitate of Hypophospbite of Manganese when left 
undisturbed for forty- eight hours. 

Note. — Though this precipitate mars the appearance, 
its presence has been found imperative in ordur to 
secure the full remedial effect of tlie preparation. 
(Whenever tlie ptecipikite is visible, the bottle should be 
shaken before using.l 

By ordering fjviii, the Syrup can bo dispensed in 
the origLQal bottle containing that quantity, when the 
trade label may be removed and prescription -directions 
substituted as desired. 

In dispensing, tlie Hypophospbite s should only be 
diluted with pure Syrup or Glycerine. 



FEICES. 

Gheit Bbitais (with Stamp), 7s. ^"^ 4$. per bottle. 

BLAND AND Coi,oNiBa(BithDUtStainp),6s. and 3s, 6(Z, per bottle. 

Umted Stiteb and Canada, $L50 per bottle. 

Siacf) tlie S;rup ia supplied to Agents at a uniform cost in 
every purl o/ llie world, the price Bboald not exceed the above 
fignreB. (In a tew coimtriee, however, where the import-iliil; ia 
veiy high, an exception is made to Qoi rule.) 
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PRINCIPAL DEPOTS 

FELLOWS' HYFOPHOSPHITES. 



EU&OFE. 

Austbu-Hdksui JOSEPH VON TOrOE, EODlgBgUiie, 13, Bndi-PeiL 

J. SBEBAVAliO, TriMta. 

Belqidh F. DELOHEVAI.ERIE, 74, Bne d« KuoDi, Bnuwlg. 

, Ch. DELAGBE, BnissalB. 

Denmark ALFRED BENZON, CopenIUHeD. 

Enound BUItROUQHS, WELLCOME A Co., Snow HDI 

Baildings, London. 

Fbahce BOBEBTa k Co., E, Rue de U Pili, Puis. 

Qebl.iht GEORGE F. ULEX, 8, StDbanhok, Hunbusv 

Oheecs O. OLYMPICS, Athena. 

Holland A, W. QBOOTE, «, KHivenlnat, AmBUtdim, 

IBELIND WU. HATES A Co., la, UnHon Stnet, Dublin. 

ItiLr H. K0EEBT8 & Co.,17,Ti» Toouiliaonl, FloranM i 

ud Pluu 8. Lonnia in Lndiu, Sfl A BI, Boms. 

„ F. R. SQUIRE, Stui Bemo. 

UtLTA W. R. KINGSTON, aiS, atndi B«Ie, ViletU. 

NoRviT P. W. F. EGESLL, ChciBtiinJi. 

U. B. BTB&U, Fnariteluld. 

PoBTdaiL JAUESCASSELS ft Co., Oporto. 

fiouMAKiA.... PHARMACIA LA SPEBAKTIA, and PEABHACIA 

BRUS, Bochucal. 

SpAin HUOS DE JOBE VIDAL T BIBA9, Bunloni. 
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rsLio .. DEMARCHI, FAItODI A Co., Bubdos Ajm uUl 

Brazil W. R. CABSEL3 & Cn., Bio Ae lineSro. 

SINOLKHUBBT, UROCKLKHmaT A Co., Puib 

HALLAWELL & Co., Pocto Alcffre ud Bio Oruds 

do Esl. 

Chili TEICEJIANN & Co., ralpaniio and SBnUaeo- 

Etu*I«>H AmXASUEB HCUIUUni, Quito. 

Mkxico JULIO LABAWK Hki-bh. & Co., Citj o! Bleiiao. 

XlciiiAon n. E, LOW, MBinnjua. 
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31NDWICH Ihlasm .... EOLLISTEB S Co., Ilonoluln. 
^"'c^LOKui**^?. °'...,}'''-^'''I'^Q'^^ BODBIOUEZ, BiiminaUta. 
„ M. COROALI.l^R, PiiniDB. 

Unvr.iTAi PKHAlicni, TAROIH ft Co., MontoyiOoo 

VKKKXlltLA (1, STUBVt' it Co., ClimMK. 

ItRAUX ft Co., Ciininw. 

Wbsi iMiIRS Dl. J. Z. FORMEL, l>li. A. C0NZALE9, 

LOBE & Co., udJ. SAKRA, Haviuu, Cnta. 

„ ARTIH A ZAXETTI, M.Wnwn, Cubt 

JOSEy ft llOBCilKIIT, Cnni^ao. 

„ F. (li;iLLEBMETV,uaii1iDnEB8£N*0o.,8>ip 

Jam, Porto Biro. 
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